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Executive Summary

The King County Hazard Regional Hazard Mitigation Plan promotes programs and projects that partner
with communities to build a foundation of resilience before, damohgfter disastekazard

mitigation is the mission area of emergency management thdfeaiety is not good Exsagibrs

are not foregone conclusions. Incidents will always occur, but their impact is within oucladilgeg to

if we target investments in areas that will reinforce those areas most critical to our community, thereby
making us all more resilient.

For the 2020 Plan, we identify investments and opportunities to strengiteniihantsof equity
and social justicateas the whole community has identified as ne¢essake King County a welcoming
community where every person can thrive

Acces to Affordable, Healthy Food
Access to Health and Human Services
Access to Parks and Natural Resources
Access to Safe and Efficient Transportation
Affordable, Safe, Quality Housing
Community and Public Safety

Early Childhood Development
EconomicDevelopment

. Equitable Law and Justice System

10. Equity in Government Practices

11. Family Wage Jobs and Job Training

12. Healthy Built and Natural Environments
13. Quality Education

14. Strong, Vibrant Neighborhoods

©CoNok~wNhE

We can strengthen and support each of these areas thvestghents in better land use practices,
stronger infrastructure, healthy habitats and systems, improved accessibility, and individual and family
resilienceThe hazard mitigation strategies contained in this plan will each be reported on biannually to
hep provide updates on areas where investments would be most critical.

In addition to hazard mitigation strategies, this plan includes risk profiles designed to provide an
overview of the key priorities, vulnerabilities, and potential impacts of natwelamdhused

hazards. We examine iiskerms of property, the economy, natsystems, infrastructure systems,
government operations, and populations, with a focus on populations more likely to suffdolagses or
recovery times from a disaster.

1King County Office of Equity and Social Justice. 2016. Equity and Social Justice Strategic Plan. Accessed online on
11/13/19 fromhttps://kingcounty.gov/eleted/executive/equitgocialjustice/strategiplan.aspx
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Finally, this plan lays out a process to identify and prioritize hazard mitigation projects over the long
term and to increase investment in communities that are more vulnerable to disasters. We do this by
taking a holistic approach to prioritization.

This gan was developed through the partnership of many county staff and local jurisdictions. The work
is a result of their commitment and input throughout the planning process.
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The King CountyregionaHazard Mitigation Plgsromotegprograms angrojectghat partner with
communities tbuild a foundation of resilience before, during, and after diSdsteptan update
reassessesks and vulnerabilities to eight natural and seven-aosed hazards and develops

strategies to reduce risérfrthose hazards. In addition to a base plan covering King County as a whole,
each participating jurisdiction developed an annex that independently meets most FEMA planning

requirements. Each annex, plus this base plan, meets the planning requirémeentsldu@FR
201.6 In addition to King Countpyer60 cities and special purpose districts developezhplkes

Mitigation PlarPriorities

King County Regional Hazard Mitigation Plan Steering Committee (Steering Ca@intitéee)
following priorities for the 2018 plan update process.

Break down planning
silos and establish new
partnerships

Provide more educatior
and training to partners
to prepare for FEMA
DRRA grants in 2020

Conduct a robust public
outreach process
involving all planning
partners.

Develop quality hazard
mitigation strategies an
method to prioritize anc
trackthem.

Integrate equity and
social justice into our
understanding of risk a

vulnerability.

Collaborate with jurisdictions to build integrated hazard mitigation str
including around risk management, floodplain manaigeomprehensive
planning, equity and social justice, and climate change.

In preparation for a tripling of federal grants for natural hazard mitiga
through the Disaster Bavery Reform Acbeginning in 2020, work with
planning partners and county agencies to identify projects and projes
champions. Build capacity among planning partners to identify vulne
craft a mitigation strategy, comnoate project benefits, and successful
pursue hazard mitigation grant funding.

Implement a proactive outreach strategy focused hazard mitigation <
stories and hands demontations of effective mitigation projects, wot
with the mediatofollomp on st ori es hingddifor ¢
more hazard preparedness and resilience.

Work with planning partners to craft comprehensive hazard mitigatio
strategies that ameeasurabjectionable, trackable, and identify specific
funding sources. Prioritize strategies in accordance with opportunity
reduce risk and further couptyorities.

Work with King County departments to identify an appropriate way tc
address population vulnerability. Include this information in the plan |
that isoperationally meaningfrd can support mitigation strategies the
reduce risk to these populations.

10
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Fully integrate with the update process for the Strategic Climate Acti
Integration isludes participation in workgroups and shared strategies
increase climate and hazard resilience.

Integrate mitigation
planning and climate
preparedness

Timeline
Meet with each of the 60+ jurisdictions participating in this plan upda

Convene the steering coitiee. Draft plan format and begin GIS analy
Begin outreach strategy. Develop first drafts of the risk assessment.

FebruaryMay 2019:
Begin planning process

Work with partners on community outreach; conduct media outreach

JuneSeptember: Condu N . :
conduct mitigation strategy development workshops with planning p

public outreach

OctoberDecember Review the plan and submit to FEMA.

JanuanrApril, 2020 Complete revisions and adopt the plaor po expiration on April 30, 202

Revisions from 2015 Edition

The2020plan was fully rewritten and reformatted to reflect updated priorities and a greater emphasis on
hazard mitigation strategies. The most substantive change is to those shiategiesfavmatted in

an actiorplan style, consistent with iMashingtorstate Enhanced Hazard Mitigation Plan. With the
change to mitigation strategies, the method of reporting has also been updated.

The risk assessments in this edition have beearstband refocused to bettepport the intended

audience emergency managers who are called upon to plan for and respond to these hazards. The
information is largely taken from the 2016 Hazard Inventory and Risk Assessment and the 2018 FEMA
RiskMAP Risk Report.

The capabilities assessment in this edition lrambeéied to focus on the relationship between

programs, plans, and policies that could support mitigation and the hazard mitigation plan and program.
This change will help the plan better reflect how each capability supports mitigation instestohgf just li
potential capabilities. A similar process was used to document potential sources of funding.

This plan is written to meet or exceed the relevant elements of the Emergency Management Standard
(ANSI standard) by the Emergency Management Accrediatigyram (EMAP).

The number of participating jurisdictions increased from the 2015 update.38ja@ig8ictions
participated in the plan. For this update, over 60 jurisdictions partiniffaégulanning process and at
least 50 are expected to sulmmmplete annexes for FEMA approval.

Regional Hazard Mitigation Plan Chapters

The base plan satisfies all requirements for King County plus many of the planning requirements for
local planning partners. The plan is organized as follows.

11
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Planning Process: The planning process section corresponds roughly to Element A in the FEMA
Mitigation Plan Review Guide and includes information on the planning process, including public
outreach, meetings, and the planning timeline.

Capabilities Assessnt and King County Hazard Mitigation Program: The capabilities chapter meets
requirements associated with coordinating the hazard mitigation program with other entities as well as
information on available funding.

Risk Assessment: The risk assessmeariechanclude profiles of each profiled natural and human

caused hazard. These profiles are brief and are designed to provide an overview to emergency managers
and other users of this pldinis section meets the requirements of Element B in the FEMAtiwfhitig

Plan Review Guide.

Hazard Mitigation Strategies: Hazard mitigation strategies are the key deliverable of this plan and include
information on how strategies are identified, developed, and pridiitigegction meets most of the
requirements in Bment C of the FEMA Mitigation Plan Review Guide.

12
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Hazar d

King

Mi t |

gati on

C 2000Rdgipn@tlazard Mitigation PlaRHMP) was developedlith input of a mukti

Pl anni

agencymultijurisdictionasteering committe@he Steering Committee swgsed the writing of the

plan and was consulted for final decisions made by the King County Emergency Management Planning
Team.The process was led by King County Emergency Management, which facilitated both the internal
county process and supportedvittial city planning efforts. Individual departments developed their

own strategies internally and then socialized the strategies with the other county participants.

NET (=

Steering Committee Members

Email

Organization

King County
Department of

Focus Area

LaraWhitely Natural Resource| ClimatePreparednes:
Binder lwbinder@kingcounty.gov and Parks Specialist
King County
Department of Floodplain
Natural Resource! Management
Mitch Paine mpaine@kingcounty.gov and Parks Program Manager
King County Equity and Social
Department of Justicd’rogram
Cecelia Hayes @ Cecelia.Hayes@kingcounty.gov Executive Service Manager
Comprehensive/Lan
King County Use Planningolicy
Karen Wolf karen.wolf@kingcounty.gov Executive Office = Analyst
King County
Department of Emergency
Cynthia Natural Resource, Management
Hernandez cynthia.hernandez@kingcounty.i and Parks Program Manager

Sean Catanese

Andrew Stevens

sean.catanese@kingcounty.gov

astevens@sammamish.us

EIIenMontanana‘ emontanana@bellevuewa.gov

Jennifer Franklin jennifer.franklin@mercergov.org

King County Risk
Management

City of
Sammamish

City of Bellevue

City of Mercer

Island

Risk Management

Emergency Manage

Emergency Manage

Emergeng Manager
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Sammamish
Plateau Water
Janet Sailer jJanet.sailer@spwsd.org District Emergency Manage
Coal Creek Utility
Steve Moye smoye@ccud.org District Manager
King County
Emergency Recovery Program
Janice Rahman  janice.rahman@kingcounty.gov Management Manager
King County
Emergency N/E Zone
Mike Ryan mryan@bellevuewa.gov Management Coordinator
King County
Emergency
Sarah Miller sarah.miller@kingcounty.gov Management S Zone Coordinator
Jeffrey Linn linn@kingounty.gov King County GIS ' GIS
King County Planning Process
Emergency Facilitator, Plan
Derrick Hiebert | dhiebert@kingcounty.gov Management Author

The team met monthly to review progress and make key decisions about the direction of the planning
effort. These meetings were hosted by King County Emergency Management.

Steering Comnissingopics

Month Topic

Outlineproposed planning process and timeline and approve plan and
February 2019 annex templates.
March Identify public outreach sites and strategy
April Integrating equity and social justice into the mitigation plan.
May Integrating equity and sogigdtice into the mitigation plan.
June Establish plan goals, priorities, and strategy prioritization method
July Workshop @& hazard mitigation strategies.
August Review capabilities assessment
September Review risk assessment
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October Longterm mitigation plan monitoring and implementation strategy
November Review draft base pland King County hazard mitigation strategies
January 2020 Submit plan to FEMA

March 2020 Incorporate FEMA revisions

April 2020 Receive notice of Approy&ending Adoption from FEMA

June 2020 Plan adoption and final approval

In addition to the muHurisdictional steering committdee King County Emergency Management
Coordinating Committee (EMCC) contributed to the plan update as the steering committee for the King
Countyspecific hazard mitigation stratedibs committee consists of eviéingg County department

as well as repsentatives from the King County Execdtise Caindthie Kirgg CountyCouncil A list

of all EMCC members is available in the Capabilities chapter. The EMCC meets monthly

Individual jurisdiction annexes were developed in partnership with King Gdwnity, $eparate
internal steering committees. The members of ea
each annex.

Mitigation Planning Partner Engagement

The King County portion of this plan focuses on unincorporated areas of the t@satyaréas

border, or are served by, cities, tribes, and special purpose districts, all of whom were invited to
participate in this plan update. For the purpose of interjurisdictional coordination, King County defined
6nei ghbori ng | armersssihde theyiare thes ebtities sost chitieaste effgctive
implementation of mulpurisdictional mitigation projects and since many city residents receive county
services and visarsa. In addition to coordination with these jurisdictions, KingyGuoairttains a

high level of engagement with neighboring counties, especially Pierce and Snohomish. The planning
team invited counterparts in Pierce and Snohomish to attend each of the planning workshops described
below. There are also multiple other caratiplanning efforts involving these counties, including the
Close Coordinated Terrorist Attack (CCTA) program and the Regional Catastrophic Planning (RCPG)
effort.

The planning process kicked off in November 2018 with a meeting and workshop topldnaimgl|
partners were invited. At this workshop, particifpesutised about the process, expectations, and were
asked to provide commitment letters with billing rates to meet federal grant match requirements.

To support the morthan60 planning partngrthe planning team met individually or in small groups
with each jurisdiction to discuss the planning prandsgo over the planning requirements. These
meetings took place between February and May.

To supplement theseeetings, King County hostedebimar and twm-person planning workshops in
June2019(June 3, 10, and)2 During these workshops, the planning team presented updated
information on public outreaghlan integration, risk assessments, and strategy prioritization.

15



I

In addition to planing assistance workshops, King County partnered with REMAAPand

Washington State offerthree workshops ahe identification of threats and hazards, the development
of mitigation strategies, and the process to successfully fund those Strategiekshops webreld
onDecember 13, 2018, July 25, 2019, and August 2A@irbimately0 attendees were recorded

at eachlnvitees included representatives from all King County departments, all cities, most special
purpose districts, and otheeages and organizations such as the Port of Seattle and the Northwest
Healthcare Response Network.

Following the submission of the base plan in December 2019, King County will begin a second stage of
outreach targeting those jurisdictions who missedgireal submission deadline and those who were

not previously involved. Among the second group, school districts will be proactively engaged and
offered assistance in developing annexes to the hazard mitigation plan.

Signin sheets for all outreach eweate available upon request.

Jurisdiction Plan Annex Process

Jurisdictions may join the regional hazard mitigation plan at any time by submitting a letter of intent to
King County Emergency Management and completing the planning process and plakssmplate

plan can beniqueand jurisdictions may do more than what is required in the template; however, this
template is designed to help walk communities through the planning process in an accessible way.
Further details on how to conduct the procesavaitable in the King County Regional Hazard

Mitigation Plan. King County staff will provide technical assistance to planning partners, whenever
possible.

Review and Incorporation of Reports and Studies

In addition to the data sources outlined in tHe ARisessment section of this plan, the planning team
leveraged a number of existing and ongoing planning processes and other ddoueieftsmation
can be found in the Program Capabilities chapter of this plan

1 The Strategic Climate Action Plan (SA#&R plan designed to assess the impacts of climate
change on King County and develop strategies to both reduce risk from climate impacts and
reduce King Countyds contri butrtheRHMPO <cl| i mat e
included the lead for the S and participated in the SCAP.

1 The State Enhanced Hazard Mitigation Plan was used for data on hazards and for identifying
capabilities. Another contribution from that plan is the hazard mitigation strategy format, which
was copied and modified for us¢hie King County plan.

1 The Equity and Social Justice Strategic Plan was integral to establishing the hazard mitigation
plan goals and the process by which mitigation projects are prioritized.

f Puget Sound Regional C o u mpalicids ansl guMelirses forthe 2 0 5 0 |
King-PierceKitsapSnohomish county area and is undergoing an update in 2019 and 2020. The
mitigation planning team reviewed and contributed to the planning process for Vision 2050.

1 The King County Floodplain Management Rldeing updated and data from that planning
effort is included in sections of this plan referring to the NFIP, flood risk, and flood mitigation
strategies.
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1 The Washington, DC Hazard Mitigation Plan (draft) was a source for inspiration for the
method & prioritizing mitigation strategies and conducting the risk assessment for vulnerable

populations.

1 The 2018019 FEMA RiskMAP Risk Report for King County was reviewed for data and
mapping purposes as well as for information on historic disasters and potential mitigation

strategies.

1 The 2019 King County Dam Inventory from the Washington State DeparftiBeology and
guidance from the Kingounty Dam Safety Program.

1 The Clean Water and Health Habitat Initiative, uniting departments involved in health and
environmental resilience, was convened by the King County Executive and includes the hazard

mitigaton program.

1 The draft Regional Resiliency Assessment Progranfoepamsportatiofior Westen

Washington.

King County Plan Update Timeline

The following is a timeline of significant events and milestones for King County in the Regional Hazard

Mitigation Plan Update.

Plan Update Timeline

PLANNING ACTIVITY DATE SUMMARY ATTENDEES

Plan Kickoff 11/28/18  Conducted a kickoff meeting for Designated county, city
the planning process, including = and special district staf
discussions of expectations and who are leading local
the project timeline. plan updates

Risk Assessment 12/13/18 Approximately 80

Workshop attendees includi@S

staff, county
departments, city

First workshop with FEMA emergency managers,
RiskMAP staff to socialize haza and other program
data and develop problem manages with interest
statements. in mitigation

Steering @mmittee 2/19/19 Outline proposed planning Steering committee

MeetingKickoff process and timeline and appro
plan and plan annex templates.

Outreach Strategy 2/22/19 OEM Director,

Meeting Meet with staff to identify Outreachleam,
outreach strategy Coordination Team

Steering Committee | 3/12/19 Identify public outreach sites an Steering committee

Meeting

strategy

17



I

Steering Committee  4/30/19 Integrating equity and social Steering committee
Meeting justice into the mitigation plan.
EMCCMeeting 5/1/19 Discuss planning process, DRR County departments
funding, and mitigation strategie
Steering Committee  5/14/19 Integrating equity and social Steering committee
Meeting justice into the mitigation plan.
Mitigation Technical | 6/3/19 Reviewed planning process anc local jurisdiction
Webinar helped local partners on mitigati partners
planning questions
EMCC Meeting 6/5/19 Mitigation strategy meeting County departments
discussions and identify points ¢
contact in each agency
Mitigation Technical = 6/10/19 Reviewed planning process anc local jurisdiction
Workshop helped local partners on mitigati partners
planning questions
Steering Committee  6/11/19 Establish plan goals, priorities, ¢ Steering committee
Meeting strategyprioritization method
CSA Town Hall 6/18/19 Comments received included = Residents from central
Outreach Event concerns about mitigation of sol King County and the
waste facilities, whether or not ' Issaquah/Hobart/Maple
earthquake insurance makes se Valley areas.
and need for snow mitigation  Approximately 100
following Februargnowstorm. attendees.
CSA Town Hall 6/25/19 Discussed concerns about impe Residents from
Outreach Event to Enumclaw area from a southeast King County
lahar/Mt. Rainier predominately from
Enumclaw and nearby
unincorporated areas.
Approximately 100
attendees.
Mitigation Technical @ 6/27/19 Reviewed piaing process and | local jurisdiction
Workshop helped local partners on mitigati partners
planning questions
Mitigation Strategy 7/9/19 Met with internal planning DES, FMD and KC

Meetings

partners (county departments) t
develop mitigation strategies.

International Airport
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Mitigation Strategy 7/11/19 Met with internal planning DNRP
Meetings partners (county departments) t
develop mitigation strategie
Mitigation Strategy 7/11/19 Met with internal planning Local Services (Roads
Meetings partners (county departments) t
develop mitigation strategies.
Mitigation Strategy | 7/15/19 Met with internal planning Local Services
Meetings partners (county departments) t( (Permitting)
develop mitigation strategies.
Hazard Mitigation 7/25/19 Worked through the entire County and local
Workshop strategy development process partners, approximatel
from risk identification to 75 attendees
mitigation projéds.
Steering Committee  8/20/19 Steering committee
Meeting Review mitigation capabilities
Mitigation Funding 8/22/19 Worked through process of County and local

Workshop

developing a successful hazard
mitigation grant application

partners. Approximatel
60 attendees.

Clean Water Healthy 9/4/19
Habitat Initiative
Workshop

Participated in a process to
coordinate mitigation planning
efforts with other environmental
quality, climate changad hazarc
reduction programs in the count

60-100 attendees from
multiple county
departments, especiall
DNRP.

Steering Committee  9/16/19 Review risk and vulnerability Steering committee
Meeting assessments
CSA Town Hall 9/10/19 Residents looked at the hazard Dozens of residents

Outreach Event

information and discussed
strategies for protecting their
community from an earthquake.
major concern is the likelihood
that the area will be isolated by
earthquake due to liquefaction.

from the aremof White
Center, Highline,
Skyway, and Burien.

Critical Transportation 9/17/19
Workgroup

Steering Committee  10/8/19

Meeting

Discussed the establishment an
mitigation of lifeline
transportation routes for a post
Cascadia scenario.

Review base plan and King
County mitigation strategies

County departments,
local jurisdictions, and
state ageres
participated in the
workshop.

Steering committee
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CSA Town Hall 10/17/19 Residents from the

Outreach Event northeastern portion of
Discussed flooding in the the county, especially i
Snoqualmi€arnatiorDuvall Snoqualmie, Carnation
areas. and Duvall

County Departments  11/14/19 | Meet with King County County departments,

Strategy Coordination departments to go over all the  including OEM, FMD,
mitigation strategies, eliminate  DNRP, PHSKC, KCIT,
gaps, and ensuensistent DES.
priorities.

Steering Committee  11/12/19 Steering committee

Meeting Review draft base plan

Submit toWA EMD 12/15/19  Submit full mitigation plan to Planning Team

and FEMA FEMA for review

Support forCommunity Rating System (CR&8nmunities

The hazard mitigation plan update process was also closely tinkedtoupdat e f or Ki ng ¢
Hazard Management Pldio receive credit, participating jurisdictions must follow the CRS process

outlined in the current version of the GR®rdinators Manual, elemend.5At a minimum,

jurisdictions wanting to reeeiCRS planning credit must have at least two participants in one of the

planning teams.

As such, a separate, parallel process was led&mgtlmunty River and Floodplain Management
SectionThis process was integrated into the planning effort fovehal hazard mitigation pldinree
meetings were held in addition to the regular mitigation planning mEediriged portion steering

committee consisted of the following members:

Committee Member Organization Key Role
Gwyn Berry City of Snoqualmie Floodplain Manager/Planner
Bob Freitag UW Institute for Hazard Director

Mitigation Planning & Research

Elissa Ostergaard  Snoqualmie Watershed Forum Salmon Recovery Manager

Scott Smith King County Permitting Division Senior Engineer

Monica Wker King County River & Floodplain Program Manager, Whitedas
Management Section Sammamish Basin

Ken Zweig King County River & Floodplain Program Manager, Countywide
Management Section Policy and Planning Unit
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PLANNING ACTIVITY DATE SUMMARY ATTENDEES

Planning Meeting 1 | 10/10/19 Representatives from
cities, county
Discussed the flood hazard departments, academii
assessment. and the public.
Planning Meeting 2 10/30/19 Representatives from
cities, county
Developed flood hazard mitigati departments, academii
strategies. and the public.
Planning Meeting 3 | 11/6/19 Representatives from
Prioritize hazard mitigation cities, county
strategies and review draft risk | departments, academii
assessment. and the public.

Public Outreach Process

Public outreach during the plan update process is considered to be a critical part of hazard mitigation
planning. For this update, participating jurisdictions are asked to conduct two outreach events. One of
these events should bmeetingstyle event and the other could be any event desired by the jurisdiction,
including workshops, fairs, neighborhood meetings, etc. Jurisdictions were encouraged to make the
meetingyaluable téthe community Holding a separate, staidne meetinfpr the sole purpose of

this plan updatwas NOT requirede s peci al ly i f using an existing
could help expand public engagement and engage elected officials simultaneously. Jurisdictions were alsa
encouraged to partner with neighbors or special purpose districts serareatfeimore effective

public outreach events.

To count as outreach for the hazard mitigation plan, meetings had to meet the following requirements.

1. Be advertised to the general publa do NOT have to publish an ad in the paper. You can
use your ngsletters, social media, press releases, and other mechanisms to conduct outreach.
2. Promote tweway communication between the public and the planning team.
3. Focus on hazard mitigation, resilienceresltction, etc., for some significant part of the
event.The focus does not have to be solelgnitigationand you do not have to refer to the
event as related to omitigation -mduetionni ng; 6 h
etc., should be discussed.
4. Be documentedhis is very importanPlease summarize both who attends and what they
contribute and make sure to include it in the plan.

County public outreach partnered with the Department of Local Services and other local jurisdictions to
ensure that events occurred throughout uniocatgd areas as well as in incorporated areas served by
some county services. The unincorporated area events were part of Community Service Area (CSA)
Town Halls. These events are-attinded and weldvertised, with 6000 attendees per meeting. This
outreach model, partnering with existing meetings and services, is designed to help put emergency
management and hazard mitigation in context. The work done in hazard mitigation is almost exclusively
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carried out by neemergency management entities. Byguarg with othedepartments angsing

outreach mechanisms where they would all be present, it may be possible to help demonstrate the role of
emergency management in the community and the partnerships that good hazard mitigation requires.
The followings an excerpt from the King County Department of Local Services newsletter that goes

out to nearly 8000 residents.

King County holds first four 2019 town halls

King County Councilmember Reagan Dunn and the King
County Department of Local Services co-hosted the
county’s first four 2019 Community Service Areas Program
Town Hall events in June

The evening events—in the Grealer Maple Valley/Cedar
River, Four Creeks/Tiger Mountain, Southeast King County,
and Fairwood areas—gave participants an opportunity to
mest county officials, learn about services, and talk about
1ssues that affect them and their communities

Each meeting was attended by 60-100 people. Residents
heard from Dunn, their elected representative (shown at
nght), as well as leaders of the Departiment of Local
Services, which aims 1o serve as a "virtual city hall® for
residents of unincorporated King County These included
Local Services Director John Taylor, Road Services Division Director Rick Brater, and Permitting
Division Director Jim Chan

B

-
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".',?. o . —

- \i\’ S —
Staff members Ty Peterson and Kim Layman from the King County Permitling Division greet
community members at the Southeast King County town hall in Enumclaw

Other county departments that serve the unincorporated areas were also represented, including
the Shenff's Office (Major Troy Olmsted), Natural Resources and Parks (Director Christie True),
Water and Land Resources (Division Director Josh Baldi), and Elections (Director Julie Wise)

Each event started with an open house where parficipants connected with both county and non-
county service providers, including the Assessor's Office, Public Health — Seattle and King
County, Metro Transit, Elections, Emergency Management, and Animal Services

Local Services will host another round of town halls for the remaining Community Service
Areas in the fall. Learn more on King County's Community Service Areas website
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King County Public Meetings

Date Location Summary Attendees
Greater Maple | Comments received included | Residents from central King
Valley CSA concerns about mitigation of sol County and the
waste facilities, whether or not = Issaquah/Hobart/Maple \lay
earthquake insurance makes se areas. Approximately 100
and need for snow mitigation | attendees.

6/18/19 following February snowstorm.
Enumclaw/ Discussed concerns about impa Residents from southeast King
Southeast King to Enumclaw area from a County, predominately from
County CSA  lahar/Mt. Rainier Enumclaw and nearby

unincorporated areas.

6/25/19 Approximately 100 attendees.
White Center  Residents looked at the hazard Dozens of residents from the
CSA information and discussed areas of White Center, Highline

strategies for protecting their Skyway, and Burien.
community fom an earthquake.
major concern is the likelihood
that the area will be isolated by

9/12/19 earthquake due to liquefaction.
Snoqualmie/ Residents from the northeastel
Carnation/ Discussed flooding in the portion of the county, especiall
Duvall CSA Snoqualmi€arnatiorDuvall in Snoqualmie, Carnation, and
10/17/19 areas. Duvall

The Des Moines Farmers Market public outreach event hosted b
Moines drincluding King County Emergency Management and Ve
Authority.
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Help Identify Good Risk-Reduction Projects
} ‘ 2ec i nie

eich pubapating junsdicton 1

e conuder these gquest:ons and etk

1 What makes your community great? What ace the assets, features, and value that voo cannot
Live without” These can be both

bumness distnct

vmcal assets like fize stations, commumuty asvets Like the

end mtanghle arsets Eke the peace and tranguility of the community

2. What hazards potentially threaten those assets and values?

3. How susceptible or vulnerable are those assets to hazards?

4 What happens if you lose those assets? What i1 the ampact on vour community? What is the

anpact from the ziser’s faduse of loss®

5. Are these assets redundant? Caa [ affosd to Live without it? Does another asset 1erve 2 sumalar
puspose

6. What can | do to reduce or eliminate the risk to this asset from hazards?

could be used to support a wider range of outreach activities.

The following is a questionnaire
handed out at these events. Major
topics of discussion, and any
comments or feedback on the
plan and planning process, are
included in the summary table for
the public meetings.

King County Emergency
Management also joingelveral
locallyled eventd-or this, the
planning team developed a table
sized 3DBprinted topographic map
of the county with an aerial image
printed on it. The interactive, 3D
physical map was used to talk
about the countyds
hazards, floodinglimate change,
landslides, lahar zones,
liquefaction areas, and more.

The model was available for use
by local jurisdictions both with
and without county staff so that it

Finally, in addin to inperson outreach, King County Emergency Management developed a website,
https://www.kingcounty.gov/hazardplafihe website explains the purpose of mitigation and provides
an overview of key rerds and examples of effective hazard mitigation. This website will be kept up for

at least the duration of the plan review.

Joint Public Meetings

Location
City of
Medina

DE(E]

Summary

Attendees

Presented to the City of Medina Emergen Community members,
Management Committee and other local
residents and led a discussion afterward.
primary interest was on how residents cot EMC. Approximately 2(
contribute to mitigation and resilience goa people attended.

for their city. Residents in Medina selive
as the steering committee for the mitigatic
plan update and will help identify and
prioritize mitigation strategies based on ai

elected officials, and
members of Medina

7/16/19 risk, highpriority community assets.
City of North ~ World Café workshop at the North Bend ' No attendees were
7/24/19 Bend Public Library recorded at this event.
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8/21/19

8/27/19

City of
Kenmore

Cities of
Tukwila, Kent,
Covington
and SeaTac

Presentation and hazard mitigation booth
with 3D map at a Kenmore Town Square
movie nightSpoke with approximately 25
people. The main focus of questions were
around which areas of the community we
higher risk. Also collected feedback from
communitymembers on their ranking of
Kenmoreds mitigatic
Presented on county hazard mitigation efi
and discussgecountywide risks at a joint
public meeting at Fire Station 74 in Kent.
Major comments included questions abou
how cities and the county are prioritizing
mitigation investments, comments on the
of fire from homes built very close togethe
and quesbns about the restoration of wate
in areas with unstable soils.

Lots of children plus
community members
attended. Over 100
attendees estimated.

1012 attendees, mostl
from Kent, spoke with
staff from their cities
and King County
Emergency
Management

City of Des
Moines

Hosted a booth at Des Moines Farmers
Market Discussed the possibility of Des
Moines becoming an island after a major
earthquake. Discussed the vulnerability o
waterfront relative to the lowaulnerability
of the rest of the cityrthe City of Des
Moines and Valley Regional Fire Authority
werealso present and completed surveys
their mitigation plan annexes.

The booth was occupie
continuouslyy
residentérom 10AM
until 2PM.

9/28/19

Cities of
Maple Valley,
Covington,
and Black
Diamond

Annual preparedness fair 3D map booth ¢
presentadn. Spoke with dozens of residen
and several elected officials and shared
information on hazard risk and ways to
address hazard risk. Major comments we
related to length of time needed to reach
residents in fdtung areas following an
earthquake, espially given the response
times during the February 2019 winter

storms.

Hundreds of residents
from the area and citie:
around Maple Valley.
Dozens stopped by the
booth.
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Residents examining the 3D hpzdra Nath City Water public outreach event (Source: Diane Pottinger, Nortl
City Water)

Continued Public Participation

King County and its partner cities already maintains substantial public outreach capabilities, focusing on
personal preparedness anctation. Information on ongoing progress in implementing the hazard

mitigation plan will be integrated into public outreach efforts. The Community Service Area Town Hall
events led by the Department of Local Services are scheduled annually and pouedepaaninity

to highlight mitigation successes. This will provide King County residents, already engaged in personal
preparedness efforts, with context and the oppo
priorities in largecale mitigeon. In the vertical integration of Asglduction activities from personal to

local to state and federal, it is important that the public understand how its activities support, and are
supported by, largscale efforts.

The outreach and mitigation teamikalso continue to work with media and other agency partners to
publicize mitigation success stories and help explain how vulnerabilities are being fixed. When possible,
public tours of successfutlgmpleted mitigation projects will be organizediosw abmmunity

members to see successful mitigation in action.
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King County Regional Haz al
Program Capabilities

King County includes 39 cities, al/2@special purpose

districts, and large unincorporated areas. While each city and s Mitigation Program
special purpose district is responsible for its own hazard

mitigation efforts, King County supports these jurisdictions Hazard mitigation is most effective
through regiowide services and planning coordination, when implemented through a
including effortassociated with land use, emergency systematic program that establishes
management, and floodplain management. County priorities and understands that
departments involved in hazard mitigatitorte include resilience requires systeide
Executive Services (facilities management, emergency investments in mitigation.
management), local services (permitting, roads), Natural
Resources and Parks (wastewater, landslides, floodplain Cohesive, comprehensive strate(
management, climate change), and the Office of the and the establishment of
Executive (planning). partnerships are the core elements
of a program. Individual projects
As the lead agency for hazard mitigation, King County matter, but are made more effect
Emergency Management (KC EM) engages partners to by systematic, strategic
promote and/or support mitigation activities. KC EM also implementation.
publicizes Hazard Mitigation Assistance grant opportunities
and provides technical support toedep applications and In order to support this program,
administer awards. KC EM also serves on interagency King County Emergency
workgroups such as comprehensive planning, climate Management convenes multi
adaptation, and transportation as a way of promoting agency committees, offers techni
consistency in risk assessment and reduction priorities. assistance on federal mitigation
grants, supports partners in
The focusof KingGont y Emer gency Mani planning and mitigation projects,
hazard mitigation program is integration, including plan andmaintains and updates the
integration, program integration, and King County Regional Hazard
departmental/jurisdictional integration. Plan integration Mitigation Plan.

helps ensure partners use the best available data and that

plan outcomes aisupportive of a resilient future. Program

integration helps partners find fund sources and support

outside of their departments or programs. Department and

jurisdiction integration buddn the role the county EOC serves for response, engaging résources

promote and implement the most effective, higitesity hazard mitigation opportunities. In a large

county with dozens of partners, a jurisdidiyjurisdiction approach is less effective at building
resilience. KC E M0 srs bahing theovesiontof resiBence laid autnn tHisyplarmp ar t n e

Plan Integration

When plans and planning processes are more integrated, it is possible goeatbrangact through
clearer definition, smarter investment, partnershipsyraveation Successful integration requires
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coordination between planning efforts and, especiallyparbsipation in planning processes. The
goals of plan integration are to:

1 Ensure consistency with jurisdiction priorities across all planning processe

1 Leverage opportunities to further mb#nefit initiatives that are supported by multiple
planning processes

1 Achieve common measures of success for outcomes

The hazard mitigation plan can benefit from integration with planning processes that:

9 Prioritize and invest in infrastructure
1 Regulate development
1 Set strategic direction for programs

To other planning processes, the hazard mitigation plan brings risk and vulnerability information to help
prioritize projects and set development standardguations. The mitigation plan also comes with

potential funding for investments in eefféctive riskeduction projects. On the other hand, the

mitigation plan depends on other plans and processes to implement many strategies. Since the mitigation
plan is not itself a regulatory or budgetary document, strategies identified in the mitigation plan are often
best implemented through those processes or programs.

There are many plans and planning processes within King County that impact hazardiriskudehese
strategic plans, lomgnge plans, resource plans, and capital plans.

TITLE DESCRIPTION LEAD INTEGRATION
STRATEGY
. _ , _ : . ; i1 Integrate mitigatior
Capital Facilities Capital facilities plans identify an Various strategies from
Plans prioritize largecale projects. capital plans
Entities involved in this includwet 1 Encourage the use

King County Facilities Managem
Division and the King County
Flood Control District.

of hazard
information to
prioritize capital
improvements

1 Support county
departments with
funding gaps in
accessing Hazard
Mitigation
Assistance to
complete or expan
projects that are
identified as
important but are
unfunded or
partially funded.
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Clean Water and
Health Habitat
Strategic Plan

The CWHH Strategic Plan seeks
egablish a strategic alignment
across all plans that impact clear
water and healthy habitat in orde
to achieve 0gr e
clearer definition, smarter
investment, partnerships, and

i nnovation. o0 TI¥
starting, and it includes 029
separate plans and programs.

Department of
Natural

Resources anc
Parks

Participate in plan
development.
Align outcome
measures and
program
prioritization
methods

Work through this
process to help
align mitigation
planning with othel
planning in the
natural resource
sector, such as
forest health, solid
waste, and salmon
recovery.

Encourage update

Comprehensive  The King County Comprehensive Ex e c u t i to the critical areas
Plan Plan is the lorgange guiding Office ordinance

policy document for all land use Provide feedback

and development regulations in and comments on

unincorporated King County, anc the plan

for regional services throughout |

County including transit, sewers,

parks, trails and open space.

The Hazard

Comprehensive = The CEMP is for use by elected Emergency Mitigation Plan
Emergency and appointed County officials, @ Management provides the risk

Management Plar
(CEMP)

King County government
department directors, managers
staff in mitigating, preparing for,
responding to, and recovering frc
disasters.

This plan is a product of
coordinated planning efforts
between King County Emergenc
Management, County departmer
emergency management
representatives from various
political jurisdictions, and selecte
private and nonprofit sector
interests. It meets the requireme
of WAC 11830 and the Federal
Emergency Management Agenc
(FEMA) planning guidance for th

National Response Framework

profiles that
support the
development of the
CEMP.

The Hazard
Mitigation Plan is
also a component
(the mitigation
component) of the
CEMP.
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the National Incident Manageme
System (NIMS) compliance.

1 Follow guidance in
Equity and Social The Equiy and Social Justice Executi the ESJ plan for th
Justice Stratieg Strategic Plan is a blueprint for = Office prioritization of
Plan action and change that will guide strategies
t he c o ueguitypdlisy pr 1 Develop
direction, decisiemaking, information on
planning, operations and service populations
and workplace practices in order vulnerable to
advance equity and social justice hazards and share
within County government and ir with ESJ planning
partnership with communities. teams
1 Work with
Flood Hazard The current (2013) King County = Department of department
Manayement Plan Flood Hazard Management Plan Natural responsible for
a functional annex of the Resources anc floodplain
comprehensive plan. It outlines t Parks management to
Countyods approe write the flood risk
comprehensive floodplain assessment.
management including land use T Work with local
planning, flood mitigation efforts, CRS coordinators
andflood protection facilities to ensure the
management. mitigation plan is
worth the
maximum number
of points.
1 Inter-workgroup
Strategic Climate Ki ng Count yniae ¢ Department of participation
Action Plan Action Plan (SCAP) is a fiyear  Natural 1 Integrated
blueprint for County action to Resources anc mitigation sttegies
ponfron_t cllmgte change, _ Parks 1 Consistent risk
integrating climate change into a .
areas of County operations and i
work in the community. The SCA
i's King Countyt¢
climate action and provigle a -
stopshopd for eotL
makers, employees, and the gen
public to | earr
climate change goals, priorities ¢
commitments.
91 Integrate mitigatior

Strategic Plan for
Road Services

The Road Services Strategic Pla
lays out system needs and
anticipatedervice levels and an
asset management approach to
road maintenance and

improvement.

Department of
Local Services

strategies
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Program and Policy Capabilities

With over 15,000 employees and dozens of departments and offices, KingaSautremendous
capability to implement mitigation projects. Mitigation efforts are underway throughout the county,
including such organizatiassthe Rivers and Floodplain ManagensetipS of DNRP and the
Wastewater Treatment Division of DNRP.

Thehazard mitigation planning process has engaged participants from across these program and policy
areas in order to establish a common assessment of hazards, identify potential mitigation strategies,

partnerships for future projects, and to assess copabyliti@s to implement mitigation projects. The

list below identifies King County policies and programs that support and implement hazard mitigation

and assesses the effectiveness of each. Fen&hpelicies and programs that support hazard

mitigaton, such as the Growth Management Act, please see the Washington State Enhanced Hazard

Mitigation Plaa.

The following table identifies the programs and organizations contributing regularly to hazard mitigation.

PROGRAMP OLICY  MITIGATION ACTIVITIES LEAD
Building and Building and development codes are adopted and mo Department of
Development from the 2015 IBC by Washington State Building Cod' Local Services,
Codes Council and King County. These codes help ensure tt Permitting

new construction and substantial improvements meet

interrational standards, accounting for our hazard risk

Building and The Department of Local Services, Permitting Divisior Department of
Development Cod¢ the agency that provides land use, building and fire = Local Services,
Enforcement regulatory and operating permits, code enforcement ¢ Permitting

limited number of business licenses for unincorporate
areas of King County. Other logalsdictions provide

similar services within incorporated areas. The Code
Enforcement Section investigates complaints regardir
violations of King County Codes (KCC) related to zon
building, property maintenance, shorelines and critica
in unin@rporated King County.

Community Rating The CRS program rewards communities that have DNRP
System established exceptional floodplain management progr
and undertaken certain activities to reduce flood risk. DLS
County is one of the highest rated communities in the
country. The program provides NFIP pgimiders in KCEM
floodplains with a discount of up to 40% on their
insurance.

2ZWashington State Enhanced Hazard Mitigation Pl an.
Accessed online on 7/12/19 framtps://mil.wa.gov/enhancetiazaremitigationplan
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Critical Areas
Ordinance

The critical areas ordinance requires the identification
geologicallhazardous and frequertlyoded areas. Thes
areas must either beofacted from development or any
development in these areas must be designed to acc
for hazard risk.

Department of
Local Services

Equity and Social
Justice

King County has deep and persistent ineqéiéigigecially
by race and pladthat in manygases are getting worse a
threaten our collective prosperity. Launched by King
County Executive Ron Sims in 2008 and formalized b
Executive Dow Constantine and the Metropolitan King
County Council via ordinance in 2010, Equity and Soc
Justice (ESHi an i ntegrated par
is supported by the Office of Equity and Social Justice
since it was established in early 2015.

King County
Executiv
Office, Office of
Equity and Socia
Justice

Facilities
Management
Division

The FacilitieManagement Division (FMD) oversees ar
maintains King County's real estate assets. The Majo
Projects and Capital Planning section is tasked with
efficiently and effectively delivering leggde projects in
alignment with the policy directives of Kingiay
government, the facility needs of employees and the |
and for overall service to the community. Part of this
includes the development of hazasllient facilities.

Department of
Executive
Services, FMD

GIS

King County GIS provides analysipport, mapping, anc
other data to all King County departments. This data i
valuable for hazard mitigation planning activities.

KCIT

Hazard Mitigation

King County
Conservation
District

King County IT

The hazard mitigation program works with partners ac
county departments and local jurisdictiore®ordinate
and promote hazard mitigation projects.

The program also coordinates applications to federal

Hazard Mitigation Assistance grant programs and cor
hazard mitigation planning for the county in partnersh
with local jurisdictions and spépiarpose districts.

The King County Conservation District is an independ
special purpose district with separatielgted
commissioners. It promotes water, land, soil, and fore
conservation and preservation and conducts wildfire r
reduction activities.

KCI'T |l eads the countyads
cyber incidents. KCIT has helped local cities recover 1
ransomware and other attacks.

KC Emergency
Management

King County
Conservation
District

King County
Information

Technology
(KCIT)

32



I

King County Flood
Control Dstrict

In 2007, the King County Flood Control District was
established to provide a proactive, regional approach
flooding as well as funding to improve the county's ne
500 aging and inadequate flood protection facilities.

Funding for the Flood ComirDistrict comes from a
countywide property levy of 12.9 cents per $1,000 as¢
value. This amounts to $54 per year on a $416,000 h
The levy raises roughly $54.5 million a year. This func
dramatically increases the number of projects that car
completed each year. The additional local funding als
enhances the District's ability to receive federal and s
matching funds.

The King County Flood Control District is a separate
special purpose district.

King County
Flood Control
District

Landside Hazards

The Landslide azards program conducts mapping anc
outreach associated with landslide risk.

DNRP Water
and Land
Resources
Division

Land Use Plannincg
and Zoning

Land use planning and zoning establishes growth anc
use patterns that are consistent with-fange plans and
supported by infrastructure.

King County
Executi v
Office

National Flood
Insurance Progran

Communities that participate in the Natiéihabd
Insurance Program adopt a floodplain management c
exchange for FEMA making flood insurance available
residents and businesses.

DNRP, DLSo
Permitting
Division

Office of Risk
Management
Services

Risk Management investigates and resolwves atgainst
King County in a fair and expeditious manner, and als
provides internal services to King County agencies,
including:

9 Insurance: King County administers aisslfrance
program and purchases a variety of other insuranc
policies andelated services consistent with good ri
management practices and the needs of the Coun
Contracts: Risk Management advises King County
agencies on insurance requirements, indemnificat
release, and hold harmless provisions in all types
contractsRisk Management actively negotiates the
provisions and, together with the Prosecuting
Attorney's Office, assists agencies in pursuing anc
tendering claims arising out of contractual relation
Recovery Services: The recovery section of Risk

Managemens charged with seeking compensation

Department of
Executive
Services
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damages caused to King County property or injury
King County employees by negligent third parties.
1 Loss Control Program: The Loss Control Manager
works with King County agencies to identify areas
potential los and recommend strategies to reduce
exposure to liability. The Loss Control Program al
administers continuing workplace training and
education for King County employees.

Part of this work includes the development and
maintenance of a risk register @nes and information o
how those events can impact King County.

Public Health Public Healthii Seattle & King County (Public Health) Public Health
works to protect and improve the health andbeellg of =~ SeattleKing
all people in King County asasared by increasing the County
number of healthy years that people live and eliminati
health disparities.

Public Health is the one of the largest metropolitan he
departments in the United States with 1,400 employe
sites, and a biennial budget of $6B8&n. The
department serves a resident population of nearly 2.2
million people in an environment of great complexity &
scale, with 19 acute care hospitals and over 7,000 me
professionals. Over 100 languages are spoken here,
King County is amternational destination welcoming
nearly 40 million visitors annually.

Public Health protects the public from threats to their
health, promotes better health, and helps to assure th
people are provided with accessible, quality health ca

Health proéction functions include disease control, su
tuberculosis, HIV, communicable disease epidemiolog
immunizations, and ensuring that the air is safe to bre
and water and food are safe to consume.

Health promotion functions include preventirfgplers
that lead to disease, averting injuries and managing ¢
health conditions.

Health provision functions include convening and leac
systenrwide efforts to improve access and quality,
advocating for access to quality health care for all,dor
partnerships with service providers and directly provic
individual health services when there is a public healt
need.
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Road Services
Division

Shaeline Master
Program

Road services builds and maintains over 2000 miles ¢
and 200 bridges. They are responsible for many mitig
activities, including those related to culvert replaceme
pavement preservation, and bridge retrofits.

King County has nearly 2,000 miles of shoreline along
major lakes and rivers and Vashtaury Island. These

Department of
Local Services

DLS 6 Permitting
Division

shorelines provide habitat for fish and wildlife, places
public enjoyment and space for walleging waterfront

land usesThe Shoreline Master Program helps preser
these spaces and uses, thereby reducing risk to haza
including sekevel rise.

Wastewater DNRP

Treatment Division

Invest in upgrades to pipe and water treatment faciliti¢
make thenmore resilient to earthquakes, severe weatt
flooding, and climatehange.

Integration with Departments and other Jurisdictions

Beyond departmental integration, King County works with local jurisdictions, special purpose districts,
and tribes to gport effective risk reduction. King County coordinates activities related to emergency
management and hazard mitigation through two bodies, the Emergency Management Coordinating
Committee (EMCC) and the Emergency Management Advisory Committee (EMAQ@)evdach

described in greater detail in the table below.

King County Stakeholder Integration Capabilities

ORGANIZATION

Clean Water /
Healthy Habitat
Initiative

DESCRIPTION

An initiative convened by the
county executive to help
streamline projects, increase
collaboration, and improve
results for the work
accomplished through the
spending of $6 Billion over tt
next decade on clean water
and habitat protection in Kin
County.

MEMBERSHIP

All county agencies

_ _ - 1 Auburn
King Cou_nty King County and the cities q Bellevue
Community who are part of CRS meet tc 1 Issaquah
Rating System | coordinate efforts and provid
Users Group technical assistance to each | Kent

other on maintainingand 1 North Bend
improving CRS ratings. f Renton
1 Snoqualmie
1 Carnation
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1 Redmond
1 King Gounty
Emergency EMCC is charged by the Kin All county departments are included in the
Management County Council with EMCC. The following are those who attend
Coordinating coordinating interdepartmeni meetings more regularly.
Committee emergency preparedness | § King County Emergency Management
(EMCC) matters. EMCC worksto ¢ Department of Human Resources
support _departmen_ts n 1 Metro Transit Departemt
develo_plng continuity of 1 Department of Local Services
operations planpreparednes . )
plans, and hazard mitigatio 9 Public Health Seattle and King County
plans. It also contributes to = 1 Department of Natural Resources and
after action reports. EMCC Parks (DNRP)
has played an important role 1 Department of Community and Human
the mitigation plan update Services
process for the county by  § Department of Adult and Juvenile
identifying and dedicating ke Detention
staff to participate in plannini §  Facilities Management Division of the
and by eviewing and Departmenbf Executive Services
providing feedback on f Directords Office
planning team activities. Executive Services
1 King County Information Technology
1 Office of Labor Relations
T King County Sherif
9 Office of the King County Executive
1 Department of Assessments
1 King County District Gurt
1 King County Elections
1 DNRP Solid Waste Division
1 DNRP Waste Treatment Division
Emergency EMAC advises, assists, The membership for EMAC is established
Management reviews, and comments on the King County Council and includes the
Advisory emergency management ani following entities/interests:
Committee homeland security issues, f Central region EMS and Trauma Ca
(EMAC) regional planning, and polici Council

They measure and prioritize
core capabilities and
recommend homeland secut
allocations and work product
to sustain andhdance
preparedness and operation
levels. Members, as set fortt
code, provide regional and
multidisciplinary perspective
and represent cities, fire
service, law enforcement,

City of Bellevue

City of Kent

City of Raton

City of Seattle

1 Utility

1 FaithBased Organization

1 Financial Community Organizatior
American Red Cross

KC DNRP

= =4 -8 4 -5 _9_9_-2_-2°
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KC Metro

KC Roads

KC Executive Office

King County Fire
King County Fire
Association

KingCountyPo |l i ce Chi e
King County Sher

KC Local Emergency Management
Planning Committee

Muckleshoot Tribal Nation

Northwest Healthcare Response
Network

Port of Seattle
1 Private Industry Representative
Public Health Seattle and King Cgur

Puget Sound Educational Services
District

Snoqualmie Tribal Nation

Sound Cities Association
Washington Association of Building
Officials

1 1 Water and Sewer District
Representative

hospitals, the Port of Seattle
government, special purpose
districts, triles, utilities, nen
profit agencies, and the prive
sector.

= =4 —a -4 =| = =a -4 —1 = =4 —a 8 9

=) =| =]

Potential Sources of Hazard Mitigation Funding

Hazard mitigation projease most often completed with funding from capital budgets as part of the
normal building and maintenance processes that occur in any jurisdiction. There is also scurce and use
specific funding, such as that provided by the King County Flood Control histiis part of regular

program funding and is highlighted in the program section above. Beyond regular capital funding, there
are dedicated mitigation programs operated by state, county, and federal agencies.

Potential Sources of Hdigyation Funding

PROGRAM LEAD AGENCY | DESCRIPTION PROJECTTYPES

BUILD Grants  US Grants support investments in surfga Transportation and
Department of| transportation infrastructure and are related infrastructure
Transportation be awarded on a competitive basis | retrofits, including
(USDOT) projects thawvill have a significant | stormwater projects
local/regional impact.

Building Blocks U.S. This EPA program provides targete Planning and feasibili
for Sustainable Environmental technical assistance to communities studies
Communities
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Protection develop resilience plans, developm

Agency (EPA) plans, sustainability strategies, etc.
Building Federal Newannual mitigation grant prograr Most longterm risk
Resilient Emergency that is expected to replace PDM. W reduction projects tha
Infrastructure in Management focus more on laregeale protect against fire,
Communities | Agency infrastructure projects that reduce ri flood, earthquake, an
(BRIC) (FEMA) to natural hazards. other natwal hazards.
Community U.S. CDBG funds comprehensive plans, Housing and
Development  Department of limited infrastructure infrastructure retrofits
Block Grants Housing and  planning/construction, feasibility feasibility studies,

Urban studies, community action plans.  planning

Development
(HUD)

Income and population restions
apply.

Community
Economic

WA

Department of jurisdictions for public infrastructure

CERB provides loan funding to locg

Infrastructure retrofits
publicprivate

Revitalization = Commerce to support private business giiloand partnerships
Board expansion.
Combined WA Fund sources for projects associate Drinkingwater systerr
Water Quality  Department of with publiclyowned wastewater and improvements,
Funding Ecology stormwater facilities. The integrated feasibility studies,
Program program also funds nonpoint source sourcewater

pollution control activities. protection,

infrastructure retrofits

Cooperating FEMA The program creates partnerships Planning, outreach,
Technical betwveen FEMA and qualified local a feasibility studies
Partnership state partners to create, maintain, a
Program publicize ugo-date flood and other

hazard maps and data.
Drinking Water WA The Drinking Water S&Revolving  Infrastructure retrofits

State Revolving
Fund

Emergency
Watershed
Protection
Program

Department of
Health

Natural
Resource
Conservation
Service
(NRCS)

Fund (DWSRF) provides loans to
drinking water systems to pay for
infrastructure improvements. In son
cases, partial loan forgiveness is
offered.

Emergency recovery measures for
runoff retardation and erosion

prevention to relieve imminent haza
created by a natural disaster.

sourcewater
protection, planning,
drinkingwater system
improvements

Infrastructure retrofits
slopestabilization,
sourcewater
protection, flood risk
reduction, erosion
prevention

Estuary and
Salmon

Department of
Fish and

ESRP provides funding restoration
and protection efforts in Puget Sour

Acquisitions, slope
stabilization, flood rist
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Restoration Wildlife including projects suels flood reduction projects,

Program (DFW) storage, erosion control, and climat. ecosystem restoratior
resilience measures.

Firewise Fuel WA The Fuel Mitigation Graptovides a = Wildfire fuels

Mitigation Grant Department of cost share for communities engage( reduction, defensible

Program Natural defensible space and fuels reductio space

Resources projects.
Floodplains by WA Floodplains by Design is the primar Slope stabilization,
Design Department of grant program for projects thiatluce ecosystem recovery,
Ecology flood hazards while restoring the  flood-risk recovery

natural functions that Washington
rivers and floodplains provide.

Flood Mitigation
Assistance Grar

FEMA

FMA provides funding to local
jurisdictions and states for projects

Flood risk reduction
projects that benefit

Program planning that reduces or eliminates the NFIP, including
longterm risk of flood damage to | acquisitions,
structures insured under the NFIP. = elevations, and some

structuramitigation
such as local risk
reduction structures
and dry floodproofing.

Hazard FEMA HMGP is authorized statewide after Most longterm risk

Mitigation Grant disaster declaration and is the most reduction projects tha

Program fl exi bl e of FEMA protect against fire,
programs. Jurisdictions mustéan  flood, earthquake, an
approved hazard mitigation plan an other natural hazards
projects must be cost effective.

King County King Couny | The Flood Reduction Grants target Projects can address

Flood Control | Flood Control medium and small local flood either existing or

District Flood District reduction projects including projects potential flooding and

Reduction where the control of stormwater will proposals should sho

Grants have a direct benefit in reducing that the flooding has
flooding. Eligible applicants include  current or potential
homeowners, speciastiicts, tribes, = economic impacts.
cities, and county agencies.

King County King County  The tweyear King County budget fo Various

Budget 20192020 was approximately $11.6

billion dollars. Approximately 15% c
this money makes up the general fu
Major Expenditures are: Metro Tran
(21%), Wastewater (14%), Health &
Human Services (13%), and Law,
Safety& Justice (12%). There are
~15,000 fulktime-equivalent (FTE)
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county employees with most emplo
in Transit (35%), Criminal Justice
(25%), and Public Health (9%).

King County Office of Risk | The Loss Control Fund isrfinternal = Emergent risks, to
Loss Control Management | county projects and is limited to include likely
Fund emergent risks where advance plan infrastructure failure
and budgeting were unavailable. $2
has been appropriated for the 2019
2020 biennium.
King County King County = Revenue generated by the parks le! Acquisition of high
Parks Levy goes to fund open space protection hazard properties for
new parks, trails, and other assets. preservation as open
funding could theoretically be used space
the acquisition of threatened
properties for preservation as open
space.
PostFire U.S. EPA Program authorized following a Fire Firerelated mitigation
Hazard Management Assistance Grant including defensible
Mitigation Grant (FMAG) declaration. Program focus space, generators, ar
Program on wildfire risk and po$ite risk postfire flood risk
mitigation, including fuels reduction reduction, planning,
and posfire flood control projects. | feasility studies
Program prioritizes the county
receiving the FMAG declaration.
PreDisaster FEMA Annual program for cosffective Most longterm risk

Mitigation Grant
Program

mitigation projects and plans.
Jurisdiction must have a current
mitigation plan to be eligible.
Following the 2019 grant round, this
program will be replaced byIBR

reduction projects tha
protect against fire,

flood, earthquake, ani
other natural hazards

Public Works
Board

WA
Department of
Commerce

Low-interest loans for pre
construction or new construction for
replacement/repair of infrastture
for stormwater, solid waste, road, o
bridge projects. Emergency loans a
available for public projects made
necessary by a disaster or imminen
threat to public health and safety.

Utility and
infrastructure retrofits

Rural
Community
Assistance
Corporation

Rural
Community
Assistance
Corporation

Water, wastewater, stormwater, anc
solid waste planning; environmenta
work; to assist in developing an
application for infrastructure

Planning, feadlhy
studies

40



I

improvements for small, rural
communities.

Rural Water
Revolving Loan

National Rural
Water

The RWLF provides loaost loans
for shortterm repair costs, small

Soucewater
protection, drinking

Fund Association capital projects, or poevelopment = water system
costs associated with larger project! improvements, other
small, rural communities. retrofits

Source Water WA Projects and studies to identify Sourcewater

Protection Gran

Department of

solutions to source water protection

protection, drinking

Program Health problems, implement protection pla water system
or update da that directly benefits improvements, other
source water protection. retrofits, feasibility
studies
Washington Transportation TIB makes and managtseet Infrastructure retrofits
Transportation | Improvement construction and maintenance gran flood risk reduction
Improvement  Board to 320 cities and urban counties.
Board
Urban and U.S. Program provides technical, financii Natural resource
Community Department of research and educatioral/ges to  protection, public

Forest Program Agriculture local jurisdictions and organizations
for the preservation, protection, and

restoration of forestlands.

information, planning

King County Hazard Mitigation Grant Assistance Program

A major initiative launalg as part of this plan update is the King County Hazard Mitigation Grant
Assistance Program. Led by KC EM, this program seeks to lower the barriers to applying for FEMA
grants, especially given the new opportunities associated with the Disaster Riecovést Rf 2018.

King County will support jurisdictions by ensuring the mitigation projects are identified in the regional
plan, offering technical assistance in developing applications, and, when requested, by administering
grants on behalf of communities that lack iatgrant management capabilities. This program reflects
KC EMOs f doeendsemergencyenmadagement, supporting partners across all mission areas
from mitigation to recovery.

Participation in the National Flood Insurance Program

The National Flood Burance Program (NFIP) provides federally backed flood insurance in exchange
for communities enacting floodplain regulations. Participation and good standing under NFIP are
prerequisites to grant funding eligibility under the Robert T. Stafford Actufbeada most of the
partner cities for this plan participate in the NFIP and have adopted regulations that meet the NFIP
requirements.
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King County and 34 of the 39 incorporated areas in the County are participants in NFIP; all are currently
in good stanidg with the provisions of the NFIP. The five jurisdictions that do not currently participate

in NFIP are Beaux Arts Village, Hunts Point, Maple Valley, Newcastle and Yarrow Point. Except for
Newcastle, these communities have no special flood hazard areas.

Participants in the NFIP must, at a minimum, regulate development in floodplain areas in accordance
with NFIP criteria. Communities participating in the NFIP may adopt regulations that are more stringent
than those contained in 44 CFR 60.3, but notiteggest. The Washington State Building Code Act
requires new construction to be elevated to 1 foot above the base flood elevation or to the design flood
elevation, whichever is higher. Some communities in King County have adopted more stringent
standardd-or example, af8ot freeboard (height above the-$8ar flood elevation) is standard for

most structures in unincorporated King County.

Additionally, in the Puget Sound watershed, communities are required to regulate development in
floodplainsinawayhat doesndét cause habitat | oss or nega
sal mon species. This is part of the FEMA/ NOAA B
participation in the National Flood Insurance Program.

New Flood Insurance Rate pdgFIRMs) are currently in a preliminary stage and are scheduled to be
published in mi@020.

In Washington State, the Department of Ecology is the coordinating agency for floodplain management.
Ecology works with FEMA and local governments by proygdangs and technical assistance,

evaluating community floodplain management programs, reviewing local floodplain ordinances, and
participating in statewide flood hazard mitigation planning. Compliance is monitored by FEMA regional
staff and by Ecology. Mé&ining compliance under the NFIP is an important component of flood risk
reduction. All planning partners that participate in the NFIP have identified initiatives to maintain their
compliance and good standing. Planning partners who do not currécifhateainaive identified

initiatives to consider enrollment in the program.

Participation in CRS

The Community Rating Systésra voluntary program within the NFIP that encourages floodplain
management activities that exceed the minimum NFIP requirardeeisards discounts to ratepayers
in participating communities. King County is a Class 2 comrilooky insurance premiums are
discounted to reflect the reduced flood risk resulting from community actions meeting the following
three goals of the CRS:

A Redice flood losses.
A Facilitate accurate insurance rating.
A Promote awareness of flood insurance.

For participating communities, flood insurance premium rates are discounted in increments of 5 percent.
For example, a Class 1 community receivepaactnt pmmium discount, and a Class 9 community

receives a-percent discount. (Class 10 communities are those that do not participate in the CRS; they
receive no discount.) The CRS classes are based on 18 creditable activities in the following categories:

A Public hformation
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A Mapping and regulations
A Flood damage reduction
A Flood preparedness

As of this writing, there are 10 G@R&d communities in King County.

Community Name Class % Discount in SFHA | % Discount in nof8FHA

Auburn 5 25 10
Bellevue 5 25 10
Issaquah 5 25 10
Kent 5 25 10
North Bend 5 25 10
Renton 5 25 10
Snoqualmie 5 25 10
Carnation 7 15 5

Redmond 5 25 10
King County 2 40 10

Regional Risk and Probability Summaries

While most of the risk and probability of future occurrence for hazards is similar for all jurisdictions in
King County, some are at greater risk due to specific geographic features including proximity to
floodplain (increases flood probability and risk arthquakes due to liquefaction). For natural

hazards, the relative probability of occurrence 25t50 year<gigi, Medium or [Jil)) and relative

ri sk as described in each jurisdictionds annex

The table below doest include Avalanche risk (high annual probability of occurrence, but only in
unincorporated areas) nor tsunami (low probability of occurrence for all areas, exposure is currently only
mapped for the cities of Des Moines and Seattienyms: WSD = Watand Sewer District, WD =

Water District, SD = School District, RFA = Regional Fire Authority, UD = Utility District.

Community Name Earthquake |Flood Landslide  Weather Volcano Wildfire

Prob |Risk i Prob |[Risk Prob Risk Prob Risk Prob Risk

Auburn
Beaux Arts Village
Bellevue

Bothell

Burien

Clyde Hill
Covington

Des Moines
Duvall

Hunts Point
Issaquah
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Kenmore

Earthquake

Kent

Kirkland

Lake Forest Park

Maple Valley

Mercer Island

Medina

Newcastle

North Bend

Redmond

Renton

Sammamish

SeaTac

Shoreline

Snoqualmie

Tukwila

\Woodinville

Cedar River WSD

Covington WD

Coal Creek UD

Highline WD

King County WD 2

King County WD 9

King County WD
125

Lake Meridian WD

North City WD

NE Sammamish
WSD

Northshore UD

Renton SD

Sammamish Plate;
WSD

Skyway WSD

Soos Creek WSD

South King Fire

Valley RFA

Valley View Sewer

'Vashon Island Firg

‘Woodinville WD

Muckleshoot Indial
Tribe

Flood

Landslide

Weather \Volcano Wildfire
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Ri

SAks sessment Overview

The King County Regional Hazard Mitigation Plan Risk Assessment covers 8 natural and 6 human
caused hazards.

=

=4 =4 =8 4 -4 4 4 4 -4 4 -4 4 -4

These

=4 =4 4 -4 4 -4 =A =4 4 -4 4 -2

= =4

Avalanche
Earthquake
Tsunami
Volcano
Landslide
Wildfire

Flood

Severe Weather
Hazardous Materials
Health Incident
Terrorism

Civil Disturbance
Cyber Incident
Dam Failure

assessments were developed using the best available data from sources including:

Washington State Fusion Center (Terrorism, Civil Disturbance)

King County Dam Safety Program (Dam Failure)

King Caunty IT (Cyber Incident)

Public Health Seattlking County (Health Incident)

Washington State Emergency Management LEPC Program (Hazardous Materials)
King County Flood Control District (Flood)

Washington State Emergency Management Geologic Hazards @regnami, Earthquake,
Volcano)

King County Strategic Climate Action Plan (Wildfire, Severe Weather)

Washington State Department of Transportation (Avalanche)

King County Department of Natural Resources and Parks (Landslide)

King County Department of Pertmy (Structure Fire)

Washington State Enhanced Hazard Mitigation Plan

Washington State Department of Natural Resources (Landslide, Earthquake, Tsunami, Volcano,
Wildfire)

King County Facilities Management Division

King County Hazard Inventory and Régsessment, 2016

FEMA RiskMAP Program, King County Risk Report (Earthquake, Landslide, Volcano, Flood)
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Data sources are cited with footnotes throughout the plan. In addition to using data and report
information from the above sources, many also contriogednd expertise to the review and
development of the individual risk assessment chapters.

Methodology

This risk assessment is intended to provide a robust overview containing key details, vulnerabilities, and
considerations to enable emergency managers to plan for disasters. The profiles are designed to be brief,
and yet also comprehensive enough, todbel dsiring a disaster response to help provide information

on potential impacts and priority vulnerabilities.

This assessment focuses on examining impacts (consequences) from hazards on 10 different topic areas.
These areas reflect best practices agigtehy the Emergency Management Accreditation Program
(EMAP) plus priority areas identified by King County.

1 King County residengsall residents in King County

1 Vulnerable populatiofspopulations more likely to experience losses and recover migre slow
from an incident. Different vulnerable populations may be highlighted depending on the
incident type. For example, wildfire in King County is overwhelmingly a problem of smoke and
smoke impact people with respiratory vulnerabilities most severely.

Propertyd private property

The economy economic functions and assets

The environmend natural resources, wildfire, fish, plants, and natural systems

Health system&hospitals, pharmacies, and the ability for people to find and receive care
Government opations (continuity of operatiorgsiKing County government operations
Responder8 fire, police, EMS, and related services

Lifeline infrastructuré power, water/wastewater, transportation, communications

T Public confidence i ncapahiltiesssdi cti ond&s governan

=A =4 4 =4 -4 -4 -4

Each profile also looks at priority vulnerabilities in order to identify those areas requiring immediate
focus before, during, and after an incident.

Data

GIS data was taken from a variety of King County, Washington State, and fedsrallseula@ was
sourced via King County GIS, including layers owned by both GIS and by other entities. Some of the
GIS data analyzed in completing this risk assessment include:

TITLE DESCRIPTION SOURCE

Active Faults WA State Department of Natural

Resources (DNR)

Known active faults in the Puget
Sound region
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Wastewater King County wastewater treatment King County Department of Natural
Systems and conveyance systems Resources and Parks Water Treatme
Division (DNRP)

Water Supply Seattle water supply facilities and = City of Seattle Public Utilities
Facilities conveyance systems. These are ug

to supply Seattle as well as many

cities.
Bridges King Countymaintained bridges King County Roads
Rail Routes All rail routes, including BNSF and King County GIS

Saind Transit

Transit Routes

Metro transit routes

King County Metro

Arterials Arterial streets King County Roads

Levees and Countymaintained flood protection DNRP, King County Flood Control
Revetments structures. District

BPA Bonneville Power Administration = Bonneville Power Administration

Transmission
Lines

power transmission systems

Historic Buildings

Designated historic buildings

King County GIS

Schools School facilities King County GIS
Government King County government buildings King County GIS, Facilities
Buildings Management Division

Hospitals and
Medic Units

Hospitals and medic unit locations

King County GIS

Pharmacies

Pharmacy locations

King County GIS

First Responder
Facilities

City Boundaries
Rivers and Lakes

Building Address
Points

Building Age

Locations of firepolice, and EMS

City jurisdictional boundaries
Waterbodies

Building address points and age

Buildingaddress points and age

King County GIS

King County GIS
King County GIS

King County Assessor

King County Assessor
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Volcanic Hazard
Areas

Lahar, lava flow, and lahar sedime
areas

WA DNR, U.S. Geological Survey

Landslide Hazarc
Areas

Preliminary 160
year Floodplain

Historic, deep landslide risk areas

1% annual chance, special flood
hazard area as mapped by FEMA.
Will take effect as the regulatory
floodplain in 2020.

WA DNR

FEMA, King County Flood Control
District

Floodways

The regulatory areas including the
channel and adjacent land areas tF
must be preseed in order to

discharge the base flood without
increasing the water surface eleval
by more than a designated height.

FEMA, King County Flood Control
District

Liquefaction
Potential

Areas of NEHRP soil classes D, E,
and F.

WA DNR

Landslide Buffer
Areas

Buffers of 50 feet around known
landslide areas.

King County GIS

Statewide Roads

State and federal highways

King County GIS

Health Insurance
Coverage

Individuals with health insurance, &
Census Tract

US Census, American Community
Survey(ACS)

Travel Time to
Work

Travel time to work on average by
Census Tract

US Census, ACS

Means of
Transportation to
Work
Race
Ethnicity

Income

Languages

Means of transportation to work, by
percent, by Census Tract
Selfidentified race
Selfidentified ethnicity
Income (range)

Languages other than English spo
at home

US Census, ACS

US Census, ACS
US Census, ACS
US Census, ACS

US Census, ACS

Disability Status

Counts of disabled persons

King County GIS

Education

Educationahttainment by years, by
Census Tract

US Census, ACS
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Tenure Housing tenure (ownership) status King County GIS
HAZUS for HAZUS runs for Seattle Fault 7.1 a FEMA RiskMAP
earthquake Cascadia Subduction Zone 9.0

(Seattle Fault, scenarios

Cascadia

Subduction Zone

This and any additional data can be viewed on the ArcGIS online hazard map. This map will be available
at least during the plan review and adoption phase and may be made available permanently:
http://kingcounty.maps.arcgis.com/apps/View/index.html?appid=41abdeaelbf44907a9c14b98a2e5fb9

2.

Vulnerable Populations and Populatidased Vulnerability

Population vulnerability (or social vulnerability) measures factors that theoretically increase the likelihood
of a population to suffer more losses during disasters or recover more slowly after being impacted. There
is a growing body of work on this kofd/ulnerability; however, how the data is reported can obscure

the root causes of vulnerability when converted into an index or score. Knowing the root causes of
vulnerability and how those vulnerabilities contribute to losses during disasterd$ds luaitiaed

mitigation professionals since each cause may require a unique strategy to address. For example, if the
vulnerability results from language differences, then this can be addressed with robust translation and
outreach services.

Communities thatonsider populatiebased vulnerability and social justice, often do it as an dverlay
examining the impacts of a proposed project on vulnerable populations, for example, after the project
has already been prioritized or mapping the location of vidrmrpblations in accordance with some
composite score and institutiondiyined definition of vulnerability. It is unclear if mapping alone, if
awareness alone, has had much impact on where the bulk of resources are directed.

For this analysis, we exagnine best available data of factors that have been found to lead to increased
losses or recovery times following hazard events. This is to establish areas with different kinds of
heightened vulnerability. We then overlay data on race, ethnicity, amdlihsosito establish where

equity may be a concern, where causes of vulnerability ovetégiavitally underrepresented

minority populations.

Determinants of Population Vulnerability

Good data at the appropriate scale was not available ®ibelbtlv factors. However, these are factors
that were identified through research and by the planning team as critical dstefmitaatability.
Maps of a selection of these factors, along with priority hazard areas, follow the list of variables.
Population factors (popb¢estezhmeasures)

1. Home Ownership Status (Renter)
2. Age (old or young)
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3.  Unemployment

4. Income

5. Wealth

6. Access and Functional Needs/Disability
7

8

9

Dependence on public transportation
Language other than English spoken at home
. No health insurance
10. Hazard insurance coverage
11. Minimum wagemployment/service sector employment
12. Families with dependents
13. Living in poverty
14. Crime rate
15. Years of schooling completed (HS, BA, MA, etc.)

Accessibility and capital factors (access/infrastructure measures/social capital)

Access taervices (schools, libraries, community centers, county/city facilities)

Quality of public facilities (public facility effective age)

Quiality of schools

Access to hospitals or health clinics

Quiality of hospitals/health clinics

Access to phone and internet

Average age of housing

Average commute time/distance to work

Per capita government spending

Neighborhood engagement (civic engagement, neighborhood association, something else?)

E R I R B

Metdactors (determinants of equity)

1 Race/ethnicity

1 Age

1 Income

1 Immigrant/refugee status

The results from this analysis will be used to promote more effective, equitable disaster mitigation,
response, and recovery by identifying key vulnerabilities and areas that may require additional
investment. Also, this analygik help identify areas where public infrastructure is older or less resilient,
or where hazard risk is greater, so that additional investments can be targeted is.those area
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The following maps illustrate several of the above variables associated with greater hazard risk along with
high hazard areas and samte populations. This is just a selection of potential variables and illustrates

how highhazard areas, factors assediatith hazard risk, and communities of color or with higher rates

of disability may overlaphe highest populatiarsk areas in King County tend to be areas south of

Seattle in the Green River Valley. These areas also are areas with the highslst Ingestchents

that target critical public infrastructure and support structures in these communities would likely have

the best codbenefit ratio. Investments in these areas would have the added benefit of also promoting

more equitable access to kghlity infrastructure and services for populations historically underserved
by public investment.

Homeownership (Darker=More Homeowners
7 ‘( 4

Liguefactio
T
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Speak Language Other Than English (Hogt)
et

JurisdictiorSpecific Risk Assessments

In addition to this countywide risk assessment, each planning partner completed a risk assessment
focusing on the priority hazards, vulnerabilities, and consequences. These assessments are contained in
each planning partner annex. These assessmenigewillibh more detail about individual jurisdiction

risks and should supplement the wider lens of the risk profiles contained in the core plan.

To complete their assessments, jurisdictions were provided with GIS data and an ArcGIS online map
containing releant data on hazards and impddts.data is the same as that used in the base plan risk
assessments, but jurisdictions asked tdocus on impacts specific to their assets and boundaries.
Jurisdictions assessed risk in two ways.

First,jurisdictions looked at hazards that couldatrtham, how susceptible/vulnerable they are to

those hazards, and the consequences/ i mpacts of
pitchesd that summar i zieawahaccessiblgto @dctedroffionls andthd h a z
public.

Second, jurisdictions were asked to consider abassgiapproach, looking at their priority assets, the
hazards that threaten those assets, and the consequences of losing the asset. Aglyersdictio
encouraged to complete this process, buspatyal purpose districts were required to complEte it.
goal of this approach was to identify assets that needed mitigation.

In addition to these risk summaries, a map showing the spatially ibgenets (flood, liquefaction
potential, steep slopes) was developed for cities.

In developing their risk assessments, jurisdictions held internal meetings to select the list of hazards that
would be included and &ssess the relative risk of each tallost used a highediumlow approach

for impact, where high impacaigebilitating event and moderate impacts are serious events that disrupt
operations for multiple days. For those that also considered probability separately from the base plan, a
high probability event is likely to occur on an annual Dasge jurisdictieapecific risk assessments

are not designed to bghaustive bighould give a much clearer picture of risk and vulnerability than is
normally available from countywide assessment
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King County Development Trends and Risk Trajectory

From 2010 to 2018 King County has grown at a rate of 13.4% pdihyeanpulation growth has

coincided with a near doubling of total assessed property values in the county from $340 Bfllion in 201

to $606 billion in 20¥30ver $44 billion worth of new construction was assessed froi2021@14

Property values stabilized in most of the county in 2018, although many unincorporated areas, especially
in the northeast of the county around Carnatidrbavall, continued to grow at doutllgit rates.

The huge growth in property values and development of new lands has also coincided with a growth in
diversity. In 2018, the total population identifying as white declined by nearly 5000 persons while the
non-white population grew dramatically. While this is a small change, it indicates that the future of King
County will be more diverse and more populous.

Also,since 2015 the available science on risk has improved markedly. King County has new landslide
hazard data from Washington State Department of Natural Resources (WA DNR). There is also updated
tsunami data indicating far greater risk than previously recognized in the coastal areas. New climate
change data is available in the Puget Sound State cddgeoREpoftFinally, WA DNR is expected

to publish a draft wildlangdban interface fire risk map by the end of 2019, helping to show the extent

of fire risk, much of it spurred by the growth indicated above.

As development has occurred, jurisdictiane invested in risk reduction measures such as the
installation of ductile iron pipe to replace cast iron pipe in water systems. While this work is critical, in
most jurisdictions it is unlikely to be complete fe8@@ears. Other work has includeddariretrofits,
wastewater system improvements, flood risk reduction projects, and risk assessments and planning.
Nevertheless, there are dozens to hundreds of bridges in need of upgrades to keep the transportation
system functioning in the event of a maegothquake.

New science showing more risk and a dramatic increase in population, especially in areas not previously
developed, indicates that the county trajectory is toward more exposure and vulnerability. While there is
ongoing work to reduce rjskis not keeping up with existing needs, much less the needs of a larger,

more diverse population living across a larger area.

EsSTIMATED CHANGES IN RIsk 20152020

SECTOR Risk CHANGE (Increases, EXPLANATION
Decreased +, No Change =

3King County Office of the Executive. 2018. 2018 King County Quick Facts. Accessed online on 8/28/19 from
https://kingcounty.gov/depts/executive/performarsteategabudget/regionaplanning/Demaographics.aspx

4King County Office of Economic and Financial Analysis. July 19, 2019. July 2019 King County Economic and
Reenue Forecast. Accessed online on 8/28/19 from
https://www.kingcounty.gov/~/media/business/Forecasting/documents/July2019 Forecast.ashx?la=en

5 Climate Impacts Group. 2015. Puget Sound State of Knowledge Report. Accessed online on 8/28/19 from
http://cses.washington.edu/picea/maugerfusk/pssok_coer_and_execsumm_2015.pdf
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King CountyResidents With a larger population that is likely no
e more prepared, risk to King County
residents is estimated to have increase(

Vulnerable Populatior] While there has been a large increase i
median income, there is more income
inequality and housing insecurity due to
housing costs and other issues. There &
also many new immigrants who may no
reached by disaster messaging or be fa
withthergi onds hazar dg
vulnerable populations has increased a
these populations have grown.

Property While the construction boom is reducing
risk in some areas, some construction
patterns, such as building homes close
together, is increasingk from fire. Also,
j— the new development, some of it in
marginal areas is increasing risk. This ig
especially acute in areas in the wildland
urban interface, near floodplains, or on
unstable soils.

The Economy The economy has grown but is also
susceptible to a shock caused by a disg
that could permanently displace the ma
companies that make this region so

competitive. Many of these companies :
highly mobile and a disaster that destro
t he r e @gstracturé sould deviastats
the economy.

The Environment With heightened climate change and m
developmenthe environment is more

_— threatened by hazards including wildfire
and flooding.

Health Systems Health systems have seen modest
+ improvement in overall risk as hospitals

upgraded to higher seismic standards.
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Government No increase oratrease in risk to
Operations government operations is identified. Wh
there continues to be some modest
investment in the resilience of public
facilities, there is still significant risk of
disruption of services during a major
incident, as demonstrated during2d&9
snow event. A seismic event would still
threaten the ability of King County
government to provide services and ma|
buildings may not be useable.

Responders No change in the risk to responders is

identified.

Infrastructure System Although not sufficient to meet the neeo
investments in infrastructure have mode

reduced risk.

+ 1

Public Confidence Mixed Public confidence

capabilitiess estimated to be mixed. On
one hand, emergency management and
county governmemtredelivering services
on a huge scale and received relatively
positive feedback from the February 20
storms. On the other, there has been lit
movement to systematlgamprove
earthquake resilience, something frequé
reported by the media.
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Regi onal Ri sk Profile: Av

Hazard Description

Avalanche hazards in the Northwest are associated with winter stioen@astade and Olympic
Mountain ranges. Avalanches occur when a snow pack loses its grip on a slope and slides d
Typically, slopes of between 20 to 30 degrees and snow packs of 34 inches or more may pr¢
avalanches. Most natural avalanches iodsack country little used by humans during such weai
conditions. This tends to minimize exposure to avalanche impacts. Most vulnerable are trave
winter recreation enthusiasts using Stevens P
[y, northeastern King County, Snoqualmie Pass i
2%/ centraleastern King County, and Crystal Mour
“  Ski Area near Chinook and Cayuse passes in

Stevens Pass Avalanche Areas

2 " sl ) .
661 Leavenworth  gtside of southeastern King Couinty.
(- 85
ol ] Regionally, severe winter weather in the form
™ B Avalanche Areas . ) .
ofen *  US2 Mieposts snowfall in the Cascade Mountains results in i
Seattle snowpack thal when conditions are rightan
Stevens Pass WSDOT avalanche control areas lead to a natural or mamade/induced avalanchi

Avalanches can result in impacts to transporte
through mountain passes and injuries or death to people using the mountain backcountry re«
Avalanche danger inrlg County is highest during severe winter weather from October througl
annually. When moist air from the Pacific rises to climb the Cascade Mountains and meets tl
of the U.S. interior, precipitation often falls as snow from late Owttahayh March or April each
year.

The most frequent impact from avalanche is from pass closures, especially along Snoqualmi
90. In particularly severe events, both Snoqualmie and St Snoqualmie Pass, WA

pass ray close for days at a time, effectively cutting the st
half. The other routes that cross the cascades, US 12, US
SR 410, and SR 14, are not suitable for large traffic volurr
and large trucks and are often closed wBérahd US 2 are D
closed. Tis occurred most recently during the February 2C Snogin
snowstorm. In that event, all the @@sst highways were
closed, Iimiting King Cour 2
side of the state. The snowfall totals at the pass exceedec v “
normal, with 118 totaiches in February alone (average
accumulation in February is 73.9 inches). February 12, 2!
broke the 24our snowfall record, with 31.5 inches recorded

West Side Photo

© [East Side Photo

Snoqualmie Pass WSDOT avalanche contrc

6 Washington State Department of Transportation, Prediction of Snow and Avalanches in Maritime Climates: Final
Report, WARD 203.1, December 1989, p.3.
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by Washington State Department of Transportation (WSDOT) crews recorded at the summit
this eent, 90 was closed beginning Monday afternoon, February 11, reopening on Thursday
due to avalanche danger.

Avalanche impact areas are mapped for Snoqualmie and Stevens passes, which are mainta
throughout the winter by WSDOT crews. Chinoak@ayuse passes are closed during the winte
to avalanche danger and difficulty of maintaining a clear roadway.

I n addition to the r oadwsaye railwagslpass thraugh the €asca
These railroads travel alonguwesimilar to the major highways and are similiarly susceptible t
avalanche. Major snowfall and avalanche danger can disrupt rail freight traffic across the sta
significant economic impacts.

Vulnerability Characteristics and PreviQesurrences

Recreational areas that support snowshoeing, alpine acdwntgsskiing, snowmobile areas, an
winter hikers and campers are most at risk from avalanche incidents. Typically, injuries to re:
hikers, skiers, snow boarders, andelismoccur outside managed areas. Several stretches of In
90 and Highway 2 in King County are vulnerable to avalanches between October and April €
depending on snow packs and weather conditions. Both Snoqualmie and Stevens Passare
commercial routes. Cargos are carried between the Ports of Tacoma and Seattle, and easte
Washington. When Stevens and Snoqualmie Passes are84asedrdgon or air travel are the or
practical ways to travel between Spokane and Seattle.

The ppular backcountry skiing areas around Stevens and Snoqualmie passeazanel lzrighes

where avalanche fatalities are relatively common. WSDOT posts signs, though these warnin
frequently ignored. People engaged in snow sports in these afeasar®og the most experienc
enthusiasts; however, even with safety equipment, they may trigger or fall victim to avalanch
are, on average, one to three fatalities in avalanches statewide each year. Hundreds of aval:
thought to occurraund the Cascades each winter, though most without any human cause or

There are twelve common factors that contribute to avalanche danger, including old snow de
snow surface, new snow depth, new snow type, snow density, snow fgll pmesmgitation intensit
settlement, wind direction and wind speed, temperature, subsurface snow crystal structure, ¢
effect’ Research done at Snoqualmie Pass indicates that most natural avalanches occur witt
after the onset of raover a weakened snow patkrge amounts of new snow accumulation alsc
increases avalanche risk, especially when coupled with wide temperature swings.

Kruse, Scott M. O0Avalanche EvalNoa&tFebouary©%eck Li st
8 Washington State Department of Transportation, Washington State Department of Trandporédsinche
Controlhttp://www.wsdot.wa.gov/maintenance/avalanche4
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Significant Historic Avalanchez02085tevens and Snoqualmie Passes

YEAR

1910 (Historic Maximum)

Pass

Stevens Pass (railway)

FATALITIES AND INJURIES

96 Fatalities

2001 Stevens Pass, Snoqualmie Pass 1 Fatality, 2 Injuries
2002 Stevens Pass, Snoqualmie Pass 10 Injuries

2003 Snoqualmie Pass 1 Fatality, 1 Injury
2004 None None

2005 Snoqualmie Pass 1 Injury, 1 Fatality
2006 None None

2007 Snoqualmie Pass 1 Injury, 2 Fatalities
2008 None None

2009 None None

2010 Snoqualmie Pass 3 Injuries

2011 Stevens Pass, Snoqualmie Pass 6 Injuries, 2 Fatalities
2012 Stevens PasSnoqualmie Pass 12+ Injuries, 6 Fatalities
2013 Stevens Pass, Snoqualmie Pass 4+ Injuries, 2 Fatalities
2014 Stevens Pass, Snoqualmie Pass 7+ Injuries, 1 Fatality
2015 Stevens Pass, Snoqualmie Pass 2 Injuries, 2 Fatalities
2016 None None

2017 Stevens Pass, Snoqualmie Pass 2 Injuries, 1 Fatality
2018 Stevens Pass, Snoqualmie Pass 1 Injury, 3 Fatalities
2019 None None

9 Northwest Avalanche Center, Accident Reports. Accessed online on 5/13/19 from
https://www.nwac.us/accidents/accideeiports/
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Scenario Drivers

There are two kinds of avalanches, loose and slab. Loose avalanches occugndiredighbw
exceeds its oOangle of reposed, coll apses
avalanche occurs when heavy or melting snow restogaf looser snow breaks away from the !
and moves in a mass. The latter often occurs when rains soak the top layer of snow on mod
sloped terrain.

Priority Vulnerabilities

Backcountry Snowmobilers, hikers, and skiers in-baaktry and offrail environment
recreationists are at the highest risk from avalanche.

[-90 and UL are the most vulnerable routes to avalanche. Disruptio
Transportation networkg both are common during the winter, tHougpst are for a short duratior
long-duration disruption could have significant economic consequen

Public safety officers an Search and Rescue regularly travel on search missions for missing
volunteers recreationists, putting them at risk fromlawche as well.

Priority Impact Areas

King County residents |Avalanche conditions can cause closure of ski areas like: Alpental,
(Summit East), Ski Acres (Summit Central), Stevens Pass, and/or G
Mountain. The recreational skiers anghé&ople who are seasonally
employed can be impacted when these conditions close ski areas. K
who ski oOoout of boundsdé take e
control does not maintain safe conditions and search and rescue op
may be ampered.

Pass closures may inconvenience people by causing them to either
commercial flights between eastern and western Washington or cay
to take wide routes around the mountain area through the Columbia
between Washington and Oregon.

There are no major populations in King County that are exposed to
avalanche terrain. The King County community closest to avalanche
is Skykomish. It has not experienced an avalanche in recent memof

\Vulnerable populations | No specific impacts arepexted to vulnerable populations for this haz

Property Property exposed to avalanches include ski area lifts and equipmen
clusters of seasonal vacation homes and utilities supporting ski area
lodges, ski area support operations, arse tecation properties.
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The economy

Closure of ski areas from avalanche danger usually lasts only a sho
While revenue to one or more ski areas may be reduced;teoniong
economic impacts can be expected from avalanche issues.

Heavy snows and daache danger may close Stevens and/or Snoqud
Pass for extended periods. These pass closures can impede transp
goods between eastern/western Washington, impact the Port of Seg
port/countries around the/Pacific Rim.

Avalanche closuoé King County passes may cause motorists and tru
to reroute through Interstate 84 in Portland.

The most significant avalanche event in Washington State, and the
in US history, occurred in 1910 near Stevens Pass. Two trains carry
passengs were hit by an avalanche killing 96 people. Economic imp
also substantial. A WSDOT study claimed that @l&yuclosure at
Snoqualmie Pass in the winter of 2007/2008 cost the state $27.9M i
economic output, 170 jobs, and $1.42M in state ee(Z008 dollars).

The environment

Avalanches are natural events; however, they kill wildlife and trees «
reshape the landscape.

Health systems

There are no known healthcare facilities or systems exposed to ava

Government operations
(continuity of operations

Avalanche areas are remote to most King County operations. Wher
aval anches may occur, Ki ng cuedi
patrols, and volunteers may be involved. This may include BARK, a
that provides KO search capability for avalanche victims. Support ma
be required from the aviation
from Emergency Medica8ice units.

Support personnel for avalanche control are provided by Washingto
Department of Transportation.

Responders

When avalanches bury or injury skiers and backcountry hikers, the
County Sheriffds Off i cedefeyedalong
with trained volunteers and specially trained volunt@emnks like BARK
(Backcountry Avalanche Rescu®) KMost search missions occur in or
around the offrail perimeter of ski areas like Snoqualmie Acres, Hya

ORI pl ey, R-day Brequamie Rads olasure cost $27.9 GiilicBp ok ane Jour nal ,
online:https://www.spokanejournal.com/loea¢ws/fourdaysnoqualmigassclosurecost279million/
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Alpental, CrystalMotnai n, and Stevends Pa
severely injured or may be killed from their injuries or suffocation un
large amounts of snow in areas difficult to reach.

Infrastructure systems | There are no critical facilities located in areas afihéy subject to
avalanches. Critical infrastructure that may be impacted includes thg
railway (also used by Amtrak) and the east west highways, US 2 (Si
Pass) and90 (Snoqualmie Pass). Chinook Pass usually closes from
through May.

Public confidence in The public at risk has a good understanding of the risks from avalan
] uri sdi ct i gWarnings are regularly posted and announced to skiers and back c(
and capabilities hikers during the winter months.
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Regional Risk Profile: Ci

Hazard Description

Civil Disorder and civil disturbances can range from minor to significant events that can disrt
functioning of a community for a few days, weeks or months. A worstezas® for a KinGounty

civil disorder would be an incident that takes place in a large urban environment and lasts fo
extended period of time. An example of a veaxs® scenario was the 1999 Seattle World Trade
Organization rioting which significantly impacted tiyea@d led to numerous injuries and arrélses
rioting raised Seattle's cost of handling the conference to $9 million from an earlier estimatec
of $6 million surpassing wecstse projectiofis In addition, downtown Seattle businesses lost ar
estimated $20 million in property damage and lost sales during the WTO conference.

Title 18 of the United States Code defines civil disorder and lists the crimes associated with

di sorder . I n Section 231 o fpublEdistubaneeinvdvihg ac
of violence by assemblages of three or more persons, which causes an immediate danger o
damage or injury to the property or perso

of any firearm, roexplosive or incendiary device, or technique capable of causing injury or dee
personséoré(a)(2)étransports or manufactu
explosive or incendiary device, knowing or having reason to know or intediregstame will be
used unlawfully in furtherance of a civil
interfere with any fireman or law enforcement officer lawfully engaged in the lawful performal
official duties incidenttoanddun g t he commi ssi é8n of a <ci vi

The term civil disobedience in contrast is aviadent form of protest or resistance to obeying cetl
laws, demands and commands of a government or of an occupying power. Civil disobedienc
promotedby nationalist movements in Africa and India, the civil rights movement of the U.S.,
labor and antivar movements in many countries. Civil disobedience is sometimes equated wi
or nonviolent resistance. Acts of civil disobedience capeasrtfully but can lead to violence. In
context, civil disorder arising from civil disobedience in which participants turn violent and an

toward public safety and civil authoriyy
public disturbance involving acts of violence that is intended to cause an immediate danger (
result i1 n, significant injury to property

Washington 9A. 48. 1290 ,( )iéva |p earissoonr diesr guiali
she teaches or demonstrates to any other person the use, application, or making of any devi
technique capable of causing significant bodily injury or death to persons, knowing, osbhawuimng

11CBCNews. January 6, 2000TO protests hit Seattle in the pocketb@dacessed online on 8/26/19 from
https://www.cbc.ca/news/world/wteprotestshit-seattlan-the-pocketbookl.245428

12 Office of the Law Revision Council. 18 USC Ch. 12: Civil Disorders. Accessed online on 8/26/19 from
https://uscode.house.gov/view.xhtml?path=/prelim @title18/partl/chapterl12&edition=prelim
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know or intending that same will be unlawfully employed for use in, or in furtherance of, a civ
di sordero6éand (2) classifies it as a ocl a

Vulnerability Characteristics and Previous Occurrences

Civil disorder may result from manyatititns and encompass a broad spectrum of civil action th
ranges from peaceful events to other forms of disturbance caused by a group of people. The
such disturbances often reflects the degree of public displeasure or expression of Bisroptest
of civil disorder include, but are not necessarily limited to: violent demonstrations and other f
obstructions, riots, sabotage, and other forms of crime. Civil disorder can be a dangerous co
can become increasingly chaoticvatatile.

Laws have evolved that govern civil disorder and peacefully resolve conflict. In the United St
gathering in a crowd is constitutionally
However, assemblies that are not pédeare generally not protected. The laws that deal with
disruptive conduct are generally grouped into offenses that disturb the public peace. They ra
misdemeanors, such as blocking sidewalks or challenging another to fight, to feloniestisgch
and rioting3

The circumstances surrounding civil disorder may be spontaneous or may result from escale
tensions as was demonstrated during 1999 Seattle World Trade Organization protests. Civil
can erupt anywhere but the most likedgitions are those areas with large population groupings
gatheringst Sites that are attractive for political rallies should be viewed as potential locations
epicenter of civil disorder events. Disruption of critical infrastructure maguoicuvery severe Ci
disorder events. Public services such as water, power, communication, and transportation m
temporarily unavailable.

Civil disorder can also occur in proximit

January 2017 at University of Washington when demonstrators and-deonwestrators gathered ¢
a politically conservative commentator was scheduled to speak. Violent protests took place

and a person was shot.

The Seattle Mardi Gras riot ocedron February 27, 2001, when disturbances broke out in the
Square neighborhood during Mardi Gras celebrations. There were numerous random attack
over a period of about three and a half hours. There were reports of widespreadvaraialisg,
and weapons being brandished. Damage to local businesses exceeded $100,000. About 70
reported injured. Several women were sexually assaulted. One man, Kris Kime, died of injuri
during an attempt to assist a woman beunglized5

13Revised Code of Washington Title 9A.

14 Mid-America Regional Council. 2015. RegionalNagtird Mitigation Plan. Accessed ordim&/26/19 from
https://www.marc.org/Emergenegervice€-1-1/pdf/2015HMPdocs/HMP2015_Sed4AZ -CivilDisorder.aspx
15Burton, Lynsi. Februaiys, 2015. Looking back: Mardi Gras riots of 20t Seattle Timsscessed online on
8/26/19 from https://www.seattlepi.com/seattlenewsial¢/L ookingbackMardiGrasriotsof-20016084162.php
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Civil disorder can also occur as a collective outburst from a causal factor or driver. For exam
May Day protests in Seattle have routinely exhibited violence or vandalism. A 2013 May Day
downtown Seattle turned violenthapblice responding to demonstrators throwing rocks, bottles
pipes, fireworks and even a skateboard. The clashes left eight officers with injuries, and polit
reporting the arrests of 17 people on various offenses including property destduasisswdt. Durir
the clashes, police deployed flzestng grenades and tackled unruly protesters to the Hrioud016
May Day protest in Seattle a peaceful march turned violent when protesters lit fireworks and
rocks and Molotov cocktails atipel Nine people were arrested and five officers were injured i
clashes.

While May Day is not recognized as an official holiday, many treat it as a nationwide day of ¢
thousands turning out for peaceable protests and marches itV 8¢hétegroups, such as anti
capitalists, antascists, radical environmentalists and anarchists plan May Day events too witt
and violence often resulting in arrests, infrastructure damage and interruption to transportatic
T hese anlegnodps to temenstrate on May Day. In the 1970gaangrotesters took to the
streets of Seattle. Apiblice brutality activists joined anarchists in2015.

The ultimate severity of any civil disorder event will depend on the magnitudeenittaed its
location. The more widespread an event is, the greater the likelihood of excessive injury, los
property damage. Additional factors, such as the ability of law enforcement to contain the ev
also critical in minimizing dages.

Against this backdrop and historical precedence, King County will continue to experience civ
stemming from civil disturbance in which participants turn violent and antagonistic toward civ
authority in Seattle and other communities. Wlaave , based on King Col
disturbances, the probability that such incidents will develop into mass violence of civil disorc
low.

Scenario Drivers

Civil Disorder can arise from many situations and be triggered by dassecidicby combination o
causes. Instances of police violence have often been a scenario trigger for civil disorder (e.¢
Oakland police shooting of Oscar Grahtn King County, the 2008 video of a King County dep
assaultingateengirein hol di ng cel | was referenced 1in

16Watts, Amanda and Lindy Rofagtlett. May 2, 2013. 17 arrested as Seattle May Day protests turéNiglent.
Accessed online on 8/26/19 framips://www.cnn.com/2013/05/01/us/seattkenaydayprotests/index.html
17Mirfendereski, Taylor. April 30, 2017. What is MayKiiag® Newsccessed online on 8/26/19 from
https://www.king5.com/article/news/local/whas-mayday/281435393398

18Guevara, Natalie. May 1, 2(M8y Day: A primer on the labor, immigrant rights rally and its history in Beattle
Seattle PastelligeercAccessed online on 8/26/19 framips://www.seattlepi.com/seattlenews/article/Maay-
Seattleprotestimmigratiodlaboranarchyl 3808200.php

19 Associated Press. June 13, ZB4BART Officer Johannes Mehserle Released FrokRIXICBS SF Bay Area.
Accessed online on 8/26/19 framips://sanfrancisco.cbslocal.com/2011/06/13/eartofficerjohannesnehserle
releasedrom-prison/.
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flyer20 During the Capital Hill demonstration Seattle police arrested five individuals for investi
crimes ranging from trespassing to inciting a riot.

While demonsations and protests can occur throughout King County, these civil actions ofter
free speech rights in public places and do not evolve into chaos and violence. Civil disorder !
County remains centered in the Seattle area. For planpwgepucivil disorder occurs in areas of
government buildings, military bases, schools/universities, city council meetings, state/city pi
within a downtown core.

The lines between civil disorder, civil disobedience, civil unrest and protest/deomsnste often
times blurred and encompass a wide range of actions from peaceful to violent, from legal to
from spontaneous to highly planned. Further, while a group of people may organize and brir
to a specific cause through péalgprotest/demonstrations, a smaller, separate group may enge
illegal tactics. This group of anarchists are seen as purveyors of violence and d&stpicdiby.
criminal anarchists employ a common mode of dress which is part of a tastityficajled "Black
Bloc." In the "Black Bloc" stratagem, throngs of criminal anarchists all dress in black clothing
effort to appear as a unified assemblage, giving the appearance of solidarity for the particula
hand. This tactic is pattlarly troubling for law enforcement security forces, as no anarchist rio
be distinguished from another, allowing virtual anonymity while conducting criminal acts as a

Black Bloc gained attention in the United States in 1999 after vaiksis@t a meeting of the Wo
Trade Organization in Seattle, according to a 2001 history of the tactic on the anarchist news
A-Infos. Hundreds of people were arrested in the Seattle riots, which involved anarchists var
businesses.

Not every public protest or demonstration will attract an element of criminal anarchists. The t
demonstrations unlawful anarchists most commonly attend include those against environmel
harmful practices, those against gentrification, armbbodirallies.

Priority Vulnerabilities

Civil disorder incidents often target government organizations or vis
Government facilities |images of the government such as police vehicles, city halls, or cou
facilities.

20 JSeattle. April 9, 2010. Protest against police brutality starts at Seattieapéntrill Seattle Bdagessed online
on 8/26/19 from https://www.capitolhillseattle.com/2010/04/protesgainspolicebrutalitystartsatseattlecentrall.
21Flowers, Kory. January 30, 2015. Understanding the BlackBlioek.The Law Enforcement Mageessed online
on 8/26/19 fromhttps://www.policemag.com/341767/understargethe-blackbloc

22Rossman, Sean. February 2, 2020 §ummit protests: What is a Black BI&AR TodayAccessed online on
8/26/19 from https://www.usatoday.com/story/news/natierow/2017/02/02/whatblackbloc/97393870/
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Businesses such as banks, businesses in downtown areas or along
transportation routeand other commercial establishments are often
targeted during looting or may be targeted for political or racist reas

Businesses as ownership by an immigrant group in the case-ohamgration riots o
because they are associated with an industry bgeteddy the
manifestation (banks, abortion clinics, oil company offices, etc.).
There have been multiple incidents in recent years efwirigenacist

Minority and immigrant | organizations holding events that turn violent, including the Charlott

communities VA marches that resulted in the death of a woman at the hands of a

supremacist terrorist who drdvse vehicle into a crowd.

Priority Impact Areas

King County
residents

All King County residents can be impacted, though those who live or work in dc
areas tend to be more exposed and impacted by civil disorder incidents.

Vulnerable
populations

Ethnic minority and immigrant communities are historically targeted by civil disc
events. While rare in our region, the United States has a long history -of ot
riots that burn and destroy minogtyned businesses and homes.

Property

Much of the impact from civil disorder is to property, secondary only to econom
impacts. During the World Trade Organization protests in 2000, over $20 millio
damage was recorded by businesses and $9 million in costs to the city.

The ecoomy

Economic impacts caused by loss of business, destruction of businesses, and |
interruption can exceed the property damage dollar figures by a factor of two ot
Lost sales and uninsured losses can permanently destroy many businesaesl#a
become perceived as unsafe or unwelcoming for business, further hurting the €

The
environment

Civil Disorder will have a minimum impact on the environment; unless, hazard 1
facilities such as petroleum, chemical, and recycliagyated in arson fires or
vandalism. The impact on the environment in such cases could be significant.

Health
systems

Health systems can be overwhelmed by civil disorder incidents, such as when |
numbers of demonstrators are brought to the hodpéab exposure to tear gas or
to clashes with countdemonstrators or with police.

Government
operations
(continuity ol
operations)

Major incidents can bring government services to a standstill. In King County, v
City of Seattle and King County offices are in the same area, along with court f:
major incident in this area would prevent employees from getting to harieo

Furthermore, government buildings are often targeted and can be damaged or
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Responders|Responders are often on the front line of events. Responders can be targeted,
injury to personnel, damage to facilities, and the lossprheguiResponders are of
injured during major incidents and, even when events are brought under contro
seen as an enemy of the community causintelomgrust issues.

1 Energy: Pipelines carrying oil are a potentiat farglemonstrators. Oil train
Infrastructure have been targeted frequently in Washington; however, these protests ¢
systems tend to turn violent.

1 Water/Wastewater: Water systems are rarely the primary target of a
demonstration and may only be peripherally impacted.

9 Transportation: One of the largest impacts from a major incident is disru|
transportation. Transit facilities and assets like busses may be destroye:
can be closed for hours or days.

1 Communications: Communication systems are redundant amikeheto be
severely impacted by a civil disorder incident.

Public Major incidents can cause lveign damage to public confidence in the jurisdiction
confidence if especially, public safety elements of jurisdiction governance. This can cause ei
j ur i s dalienation or, when response is proactive, help rebuild confidence and trest. To
governance |preserve and grow confidence, a jurisdiction must respond quickly and effective
and without excessive force. The general public expects a quick restoration of ordel
capabilities |protection of property while activists may demand accountability from officeztes
for peaceful demonstrators.
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RegionaPr&®&f sKgber | nci dent

HazardDescription

Information technology has become embedded in the ways we conduct business, work and |
government context technology is fundamental to public services such as providing healthca
transportation, law enforcement, citizen engagement,ypilibBs, and supporting tax and rate pa

Acybesi nci dent can have a severe iIimpact on t
deliver services and conduct daily operations.

A cyber incident is defined by the Department of Hooh&aaurity (DHS) in the 2016 National C
Il nci dent Response Plan as o0an event occur
actually or imminently jeopardizes the confidentiality, integrity or availability of computers, int
on commurgation systems or networks, physical or virtual infrastructure controlled by compu
information systems, or information resident théteon

1 Confidentiality refers to the ability to preserve authorized restrictions on information a
disclosue, including means for protecting personal privacy and proprietary information
1 Integrity speaks to guarding against improper information modification or destruction :
ensuring information nerepudiation and authenticity.
o Data Integrityd The property that data has not been altered in an unauthorized mai
Data integrity covers data in storage, during processing, and while in transit.
o System Integrity The quality that a system has when it performs its intended fimcti
an unimpaired manner, free from unauthorized manipulation of the system, wheth
intentional or accidental.

1 Availability refers to the ability to ensure timely and reliable access to and use of #ffor

The nature of a cybercident differs fronother hazards such as a landslide or an earthquake b
often lacks physical presence or evidence. The Ponemon Institute estimates the average timr
a data breach is 206 days. When the breach is discovered it has already ocallroeg@ingsthe
average time it takes to fully contain a breach, after it has been identified, is 73 days. Organi
seen an increase in the identification and containment mean time over the last few years, wr
attributed to the ineasing severity of criminal and malicious atfacks.

Wherever information technologies exist and are used, cyber incidents can occur. As the Co
becomes more and more dependent on its IT infrastructure it also becomes more vulnerable
related disrptions. Most cyber incidents can be categorized as malicious attacks, human erro

23National Cyber Incident Response Plan, Department of Homeland . 32eceityber 2016 p. 8
24https://nvipubs.nist.gov/nistpubs/SpecialPublications/NIST.SRP1200.pdf10/14/19

25IBM 2019Cost of a Data Baeh Report: Global Overview. p 50
261BM 201 Cost of a Data Baeh Report: Global Overview. p 50
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system glitches. More than 50% of the incidents are estimated to be caused by malicious or
attackerg’

Cyber incidents based on actors with malicious aatetve driven by criminal motives for profit,
extortion, and theft or to damage, destroy or interfere with infrastructure systems. Organizati
worldwide experience malicious attacks on a daily basis. Most of the attacks are unstructure
to no organization behind them such as a phishing attack or malware hidden in a downloade
Attacks are carried out with tools aiming to take advantagekofomellflaws and are often detectt
by security tools such as antivirus programs beforeukeyheam. However, an undetected attacl
cause significant harm to an organization
attacks with a specific target are less common, harder to detect and take longer to contain. 1
are more likely to have a catastrophic impact on an organization causing disruptions over sol
the network. Over the last few years attackers have been targeting organizations using soph
ransomware, whi ch e ncndyemanssatramssm t degrgohiti (theertait:
include cyber terrorism, aiming to cause sufficient destruction or disruption, to germrate fear
undermine entities such as an organization, a region, a sector or a country.

Cyber incidents due to humaroes or system glitches can occur because of negligence, lack o
implemented policies and/or process, unclear roles and responsibilities, insufficient training,
misconfigurations etc. Such incidents are often identified and contained faster thamsdcisugsoh
by malicious actéfsHuman errors and system glitches can expose confidential data, decreas
availability and put data integrity at risk.

Data centers, physical IT infrastructure and hardware are vulnerable to other hazards such &
lastingoower outages, flooding, earthquakes and fires. In the event of such hazards it is likely
disruption to information technology will slow down the recovery time of critical communicatic
systems, essential services and hardware.

Unshielded eleamic and electrical equipment is sensitive to electromagnetic pulses (EMP). A
an intense burst of electromagnetic energy resulting from natural (e.g. solar storms or space
manmade (e.g. nuclear or pptaver device). An EMP can tempityaaffect or permanently damag
electronic equipment. Solar storms which affects electronic equipment are rare but have occ
past impacting GPS satellite systems and signals sent tdogsaahickceivé?s

The impact of a cybércident rages from minimal to catastrophic depending on factors such a
magnitude of internal and external impact, affected systems, length of the incident, the natur
data and so on. A small earthquake, a misconfiguration which was discovered eahywithout

implications or a stolen encrypted laptop without sensitive data could have a minimal impact
County. Whereas a ransomware attack which

271BM 2018Cost of a Dta Breah Report: Global Overview. p 6
28|BM 2018Cost of a Data Baeh Report: Global Overview. p 9
29NASA Solar Flares, https://www.nasa.gov/mission_pages/sunearth/nefeslares.html 20120-14
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catastrophic impact on the organization leading tofIGsginty operational capability, economic ¢
reputational loss as well as life, health and safety risks and financial loss for individuals who
visit the region.

Vulnerability Characteristics and Previous Occurrences

Regardless of the nature of the cyber incident, any area where an IT system supports the Cc
services can be vulnerable. In order to reduce the risk of cyber incidents it is important to me
threats and vulnerabilities, have established backus systiglent response plans and exercises.
disaster recovery and continuity of operations. The magnitude ofiacuy®et varies greatly bases
on the extent and duration of the impact. The extent varies based on which specific system ¢
affectedpossible warning time, the ability to preempt the incident and activalmawvelind
effective incident response plan.

Minor cyber incidents which are identified early and are recoverable may have some impact
operations before fully containe b ut wondt have any signific
incident can have a major impact not only to the County but the region. Such incidents may |
safety and health risks, financial losses for the County and the region, regatatigaand inabilit
to comply with regulatory requirements 1in
ability to achieve critical strategic objectives and fulfill Executive priorities.

The Countyds busi n dcalsosppor ldenhealthdnd safety ivtheaegien.
incidents affecting those systems and services can have catastrophic impact on people who
visit the regi on i {72 hourseaftedthedanitial didruptiaheBusineasb | e
essential services also include functions with legal requirements.

The County manages public, sensitive and confidential data on behalf of people who live, wc
the region. Some of the data is regulated by federal law, Reviséd\@stiengton and national or
global compliance regulations. Unauthorized, unanticipated, or unintentional disclosure of cc
data could result in loss of reputational damage, or legal action against the County and can,
other things resuhiidentity theft or financial loss for impacted individuals. Personal Health
Information (PHI) is more valuable on the black market than regular Personally Identifiable
Information (PII). Therefore, there is a higher incentive for malicious attackget #Hathan
sensitive data such as PII. Loss of critical system or data availability, functionality and operai
effectiveness, for example, may result in
of their functions in supportiigh e Count yds operations. I f 1
servers and backups are damaged due to other hazards or accidental or deliberate damage,
additional delays. System and data integrity is lost if unauthorized changes dhe matiedol T
system by either intentional or accidental acts. If the loss of system or data integrity is not co
continued use of the contaminated system or corrupted data could result in inaccuracy, frauc
erroneous decisions.

King County haservices relying on SCADA (Supervisory Control And Data Acquisition) syste
SCADA systems are industry control systems which are used to control infrastructure and fa
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processes such as wastewater treatment and airports. Cyber incitiagtthaSedype of services
have severe impact on areas such as the environment, health, safety and financial conseque
region.

Not all IT systems utilized by the County are owned or managed by the County. The County
numerous tind party vendors and partners who are also exposed to cyber incidents and can t
be vulnerable to cyber disruptions in other organizations.

Cyber incidents occur daily across the globe. The quantity of information being stolen by ma
attackes, destroyed or exposed as a result of a human error or made unavailable due to a sy
is growing each year. King County is the recipient of a constant variety of attacks ranging fro
weaknesses in our defenses, malware, phishingearet ased attacks, as well as insider threa
timeline below comprises state, national and international events and exemplifies consequer
cyberincidents.

Year | Location Description

2006 | United States Geomagnetic storms and solar flares disabled the Global Positio
(GPS) signal acquisition over the United States.

2007 | Estonia Dispute regarding movement of a Russian statue led to-atadieth:
crippled websites for government servirgass, media outlets etc.

2008 | Turkey Hackers disabled communications, alarms, and caused a crude «
the Turkish pipeline to explode, destroying operations and faciliti

2013 | United States Hackers stole credit card information from d@emillion Target cust

2014 | Washington State Washington State experienced a six hour long 911 system outag
human error.

2014 | United States 280 000 AT&T accounts was breached by insiders who accesset
information with malicious intent.

2015 | United States The Office of Personal Management experienced a malicious att
in over 20 million compromised personnel records.

2016 | Global Over 1 billion Yahoo user accounts were compromised in 2013 &
discovered and communicated in 2016.

2017 | Global Geomagnetic storm affected power grids and radios.

2017 | Sweden Due to human error the National Transport Agency exposediries
database including military secrets and personal identifiable infor
individuals in the witness protection program, military personnel,
officers.

71



I

2017 | Global

WannaCry, a ransomware virus affected over 200 000 computers@crc
countries.

2017 | Washington State

The University of Washington suffered a HIPAA data breach exposing
information of nearly 1 million patients due to human error.

2018 | United States

The City of Atlanta, Georgia and the Colorado Department of tratispor
suffered a ransomware attack named SamSam.

2018 | United states

The City of Valdez in Alaska was targeted by a ransomware attack the
remained dormant for weeks before doing any damage.

2019 | Washington State

The City of Sammamish was targeted by a ransomware attack that sh
many city online services, requiring the city manager to declare an em
and request support from law enforcement and King County IT and hi
tech company to help resolve ttisis.

Scenario Drivers

Cyber incidents can occur at any time, with or without pervious warnings. Cyber incidents b
actors malicious intent can be driven by criminal motives for profit, extortion, and theft or to
destroy or interfengith infrastructure systems. Cyber incidents due to human errors or syste
glitches can occur because of negligence, lack of policy and/or process, unclear roles and
responsibilities, insufficient training, misconfigurations etc.

AdvancedPersistent An attack in which the attacker gains access to a network and re

Threat (APT) undetected. APT attacks are designed to steal data instead of ca
damage.

Adware A form of software that displays advertising content in a manner

potertially unexpected and unwanted by users, which may also in
various usetracking functions (similar to spyware).

Denialof-Service Attack
(DoS)

Attacks that focus on disrupting service to a network in which attz
send high volumes of data urité hetwork becomes overloaded an
can no longer function.

Drive-by Downloads

Malware is downloaded unknowingly by the victims when they vi
infected site.

Electro Magnetic Pulse
(EMP)

Intense burst of electromagnetic energy resulting from nagursob i@
storms or space weather) or maade (e.g. nuclear or pptever
device) which can temporarily affect or permanently damage elec
equipment.
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Hazards Earthquakes, flooding and extreme weather can cause a verity o
incidents including$s of data and system availability and
communications.

Malvertising Malware downloade&ehenthe victim clicks on an affected ad.

Malware Software that can destroy data, affect computer performance, ca
crash, or even allow spammers to semall through an account.

Manin-the-Middle MITM attacks mirror victims and endpoints for online information
exchange. In this type of attack, the MITM communicates with th
victim who believes is interacting with the legitimate endpoint we
The MITMis also communicating with the actual endpoint websit
impersonating the victim. As the process goes through, the MITM
obtains entered and received information from both the victim an
endpoint

Password Attacks Third party at t esspotdandsubsequentdyqi
access to a system. Password attacks do not typically require meé
but rather stem from software
These applications may use a variety of methods to gain access,
including generatingrge numbers of generated guesses, or dictio
attacks, in which passwords are systematically tested against all
words in a dictionary. Due to users reusing the same password f
different systems a password attack targeting an unrelated syste
give the attacker access to a more sought after system.

Pharming Arranging for a webds site tr
fraudulent site, either throu
software or thr ough stomputeusgseem.o

Phishing Malicious email messages that ask users to click a link or downld

program. Phishing attacks may appear as legitimate emails from
third parties.

Physical damage Intentional or unintentional damage to physicaltinfcagre such as
data center, hardware, power grids etc.

Ransomware Mal ware that | ocks a personds
from accessing data until you pay a ransom, usually in Bitcoin. A
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popular variation of this is ransom crypto ware, which corrupts fil¢
using a private key that only the attacker possesses

Social Engineering In the context of cybesecurity, this refers to an effort to
psychologically manipulate a person, especially through
misrepresentation or deception, to gain access to information. TH
manipulation often relies on the trusting natuneost individuals, or
makes use of many personsd na
appear too mistrustful. The ruse may involve creating impression
make things appear more benevolent, trustworthy, and reliable th
actually are. Some schermee very complex, and involve several st
of manipulation over a substantial period of time.

Social Engineered Trojan Programs designed to mimic legitimate processes (e.g. updating
software, running fake antivirus software) with the end goal ai-hu
interaction caused infection. When the victim runs the fake proce
Trojan is installed on the system.

Spear Phishing A form of phishing that targets a specific individual, company, or
agency, usually relying on an accumulation of informatiokeo ma
subsequent ruses more effective when further probing the target
successful security breach finally becomes possible.

Spoofing Attempting to gain access to a system by posing as an authorize
synonymous with impersonatingsquerading, or mimicking.
Attempting to fool a network user into believing that a particular s
was reached, when actually the user has been led to access a fa
that has been designed to appear authentic, usually for the purpc
gaining valude information, tricking the user into downloading
harmful software, or providing funds to the fraudsters.

Spyware Software that allows others to gain private information about a us
without that personds knowl ed
card numbers, social security numbers, or account information.

Structured Query Attackers use malicious SQL code for backend database manipu
Language injection (SQL| access information that was not intended to be displayed.

Virus A program ocode that attaches itself to a legitimate, executable
program, and then reproduces itself when that program is run.
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Worm A selfcontained program (or set of programs) that is able to spre
copies of itself to other computer systems, usually throughknetwqg
connections of email attachments

Zero-day exploit An attack which occurs the same day a vulnerability is discovere
software. The vulnerability is exploited by the attacker before it c:
fixed by a patch or a permanent solution.

Priority Vinerabilities

Essential Services The County has identified a number of essential services which ¢
critical to support life, health, safety and legal requirements in the
region.

Critical SCADA Systems | Industrial control systems which are usedntrol infrastructure and
facility based processes such as wastewater treatment and airpa

Critical facilities Facilities such as data centers and incident response facilities.

Critical devices Smart devices paired to essential services suchcas desites.

Communication system | Although separate communication systems can be utilized in the
of a severe incident the County still relies on its communications
systems for daily operations.

Priority Impact Areas

King County residents | Anyonewho is present in King County during a cyf@dent can be
impactedlimpact on residents may include: delayed services such
transportation, impaired or cancelled healthcare services, decreg
no availability of public services, information, aaddial loss and
exposed or lost information.

Individuals who have a direct dependency on King County for he
Vulnerable populations | and safety reasons are vulnerable to cyber incidents impacting tt
needed services. Other vulnerpbfaulations include individuals anc
organizations who depend on an income from the County if payn
candt be processed, who are (
County provided transportation.

Property Cyber incidents can cause physical dahpgperty such as facilities
devices, infrastructure, or end consumers are affected by the dis
An incident including utilities, life support devices, transportation
telecommunications may lead to extensive property damages.
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The economy The inancial impact of a cybacident ranges from little or minimal
significant depending upon duration, scale, affected systems, de
and users. A significant, extended cyber incident affecting most ¢
the Countyds opertaheiocalrasd pagsbly! d
regional economy for some time. An incident of that magnitude v
likely creates significant, potentially-teng or ongoing challenges {
the County's ability to fund essential services and activities relate
Executive prioties.

Organizations who experiences cyber incidents which leads to d
breaches of sensitive or confidential information can be subjects
fines and financial penalties if, for example, Personal Healthcare
Information (PHI) is lost or exposedp@rsonal identifiable

information including social security numbers, credit card informg
or driverds |license informat.i
meet regulatory and contractual obligations due to armytdent may
have significant do®r legal fees, settlements and fines.

The environment The I oss of control or avail g
could potentially impact the environment in the region if, for exan
it causes the release of hazardous materials or imsppsaldof
waste water.

Health systems Last yearsd cyber incidents i
denial of service attacks, system glitches and human error in heg
systems all demonstrate that cyber incidents, are capable of trigg
emergencies that impact patient care and public health. If an age
cannot access its own EHR, patient care could be delayed or hin
Furthermore if other critical
be accessed or data integrity guaranatietfpsafety will be at risk.

Government operations | Minor cyber incidents which are identified early and are recoverg
(continuity of operations)| may have some impact on daily operations before fully containeq
wondt | ead t o ratiorg.rAisignificast mdident o s
impacting one or more functions and businesses can severely af
Countyods capability to perfor
operations are critical. The County has defined its essential serv
whichneed to become operational withifrRthours after disruption t
ensure the organizations capability to maintain critical healthcare
and legal and regulatory needs.
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In the event of a cybercident which render a naornitical service
unavailable the County may lose revenue, experience loss of
productivity and risks losing data over time.

Responders Emergency responders may not be able to access their mission

system, experience delays or performance issues. If data cdityfide
is lost the public may lose their trust in organization and system.

integrity is lost it may put patients and first responders at risk. Kir
County may experience a prolonged incident response if the disr,
is long lasting, complexed arbaisting internal resources.

1 Energyd Information technology has a direct dependency to
Infrastructure systems energy. A hazard impacting the power system can therefore
secondary effect on the County and lead to aiogimant due to
loss of paver to devices rendering systems and data unavaila
loss of power to cooling systems which can cause overheatin
fires in server rooms and data centers. Critical infrastructure
backup generators. Ensuring fuel delivery during long lasting
outages for the generators is critical.

A cyber incident impacting King County and no other organiz
should not have an effect on the energy system.

1 Water/Wastewate&y Both water and wastewater facilities and
infrastructure are vulnerable to cybeidants on their SCADA
systems, which can result in the release of hazardous materi
malfunctioning systems. Such scenarios can result in environ
impact and create health and safety risks in the region.

i Transportatio® Transportation system®aulnerable to attacks
on their SCADA systems, which may result in trains and vehi
not operating as planned, airport functionality issues, delays,
cancellations which can result in a secondary economic impg
the region due to loss of productiveipeopl e cand
transportation to and from work.

1 Communicationd The County relies on different types of
technology based communications methods such as its webg
VOIP and email to conduct its daily operations. A cyber incidg
impactinghe VOIP or email system would quickly resultin a |
of productivity, a negative consumer experience and could

potentially halter or del ay
Public confidence in Recentyberincidentsnvolving government agencies such as the
jurisdi ct i o]|ransomware attack on the City of Atlanta shows that such large §
and capabilities disruption generate National media interest; third party actions;

jeopardizes perceptions of effective operations, Executive praoriti
public confidence.
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Regi onal Ri sk Profil e:

Hazard Description

Dam failure is an uncontrolled, oftentimes, rapid release of water from an impcdidmemipact
of failure varies on factors such as impoundment size, steepness, land use downstream of tt
speed of failure. For larger dams, failure is characterized by a flood wave with high velocities
dams may only raise water levegjbtiliand slowly. The result of a dam failure can result in loss
property, infrastructure damage, public health impacts, safe drinking water, and environment
degradation within the inundation zone, but may have secondary effects on poptsad®io$ the
flooded area.

To better understand the threat locally of dam failure, the planning team worked with our owi
Safety Officer who manages the King Count
program consists of creating respotegsgor high hazard dams in the community, educatisk at
populations of the threat of dam failure, and connecting poor condition dams to resources th
available for repair or removal of the dam. The King County Emergency Management Dam ¢

Legend
Dams with Reviewed EAPs
Hazard Class
B 1A >200 fves at risk
@ 1B 20-300 Wves at nisk
1C: 7-20 lives at nsk
2 1-6 lives at nek

= = = King County Council (KCC) Districts
! {1 = KCC District Number)

9,

Mot sloomts! mosm

I‘,\

30Tetra Tech. 2017. King County Dam Safety Emergtamuyiy Gap Analysis Report. Page 10.
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Offi cer works closely with Washington Stat ¢
share information and create a regional effort to heighten dam safety in the County. The info
dams in the hazard profile are from the State Departmera 6fBogy 6 s | nvent or

The Washington State Department of Ecology Dam Safety Office is the regulating body over
federal dams that impound at leasad@ feet of water in the State of Washington. The DSO pe
all new dam construction, inspedtéigh and significant hazard dams every 5 years, and requit
all deficiencies be remedied.

Dams serve the County in a variety of ways, agriculture, hydroelectric power generation, floc
and recreation. King County has 127 dams locdated@ounty. All but eleven of these dams are
embankmentype dams. Contrary to the popular images of dams like Hoover, these dams are
and are typically made of a mixture of compacted materials such as soil, clay, and rpekviduse
outer coering with a dense impervious core gives embankment dams their ability to resist se
water pressure. The other dams are made of concrete.

While there are 127 dams in King County, there are 21 other dams situated in neighboring ci
impactthe County if they were to fail. Out of the 147 total dams, 94 threaten human life. A ful
dams that impact King County can be found at the end of this section.

Hazard Class Number
1A = Higho Greater than 300 lives at risk 10

1B = Higho 31to 300 lives at risk 18

1C = Highd 7 to 30 lives at risk 42

2* = Significand 1 to 6 lives at risk 17

2D = Significand 1 to 6 lives at risk 7

2E = Significand Environmental or economic impag 3

3 = Lowd No lives at risk 50

* Legacy classification, parsing all 2's into 2D's arid 2E's

Dams fail for a variety of reasons, but the four most comm#n are:

1 Overtopping, 34%caused by the reservoir reaching capacity and water spilling over tt
a dam

1 Foundation defectsQ% - caused by settlement and slope instability
1 Piping and seepage, 20#hen water travels through the dam and causes internal eros
1

Conduits and valves, 10Riping of embankment material into the conduit through joint:
cracks

31Washington State Department of Ecologiater Resources PrograBam Safety Office. 2019. Inventory of Dams
Report.

32Washington State Department of Ecobiyater Resource Progré&rbam Safety Office. Accesse@&/2019.
https://ecology.wa.gov/WateBhorelines/Watesupply/Dams/Emergeneglanningresponse/Incidentiilures
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Dam failure evds are infrequent and may coincide with other events, such as earthquakes, le
excessive rainfall, wildfires, lahars and snawheekiverage age of dams in King County is 47. A
infrastructure ages, increased spending is needed to maintegritis i

Following are a selection of events that may cause a dam to fail.

Earthquak#

Climate Change

Earthquakes can result in damage or failure of a dam. Earthquake effec
dams mainly depend on dam types. For example, the 2011 Tohoku Ear
damaged 48 danesusing one embankment type dam 8. fadfety concern
for embankment dams subjected to earthquakes involve either the loss
stability due to a loss of strength of the embankment and foundation me
deformations such as slumping, settleroedking and planer or rotational
slope failures. Dams are engineered to withstand the Maximum Consid
Earthquake, but older dams may have been engineered before we fully
understood the earthquake risk in the region.

While dam failure probabilities are low. The chance of flooding associat
changes of dam operation in response to weather patterns is higher. D¢
designs and operations are developed in part from hydrographs and his
records. If weather pattsraxperience significant changes over time due
impacts of climate change, the dam design and operations may no long

valid for the changed condition. Release rates and impound thresholds

33Washington State Department of Ecobiyater Resource Progré&bam Safety Office. 2018. Status of High and

Significant Hazard Dams. Page 6.
MKUOW. Seattleds Faults: Maps that Highlight Our
http://archive.kuow.org/post/seattldaultsmapshighlightour-shakyground

35|nternational Commission on Large Dams. 2013. The 2011 Tohoku Earthquake and Dams. Page 9.

36 Climate Impacts GroupUniversity of Washington. 20N&w Projections of Changing Heavy Precipitation in King

County Page 40.
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to be changed. This would result in increaselthdiges downstream, thus
increasing the probability and severity of flooding.

The integrity of a dam or reservoir can be affected by a landslide if they
move. Landslides can be triggered by heavy rainfall, snowmelt, reservo
drawdownor earthquakes. Landslides can occur upstream in the reserv
canyon downstream of a dam, or within the abutment of a dam. A lands
the reservoir can generate a wave large enough to overtop a dam. Slos
and forth in the reservoiam result in multiple waves overtopping the dam
the waves are large enough, there could be downstream consequences
Landslidexs from a wave overtopping the dam
overtop an embankment dam or a concrete damenodible abutments, a
failure could potentially restilSome dams in the County have been built
abutting a landslide. Often, these are ancient landslides that have stopy
moving or are moving very slowly. However, if a landslide moves far en
cancrack the core of an embankment dam, resulting in pathways for int
erosion to initiate, or disrupting the abutment support of a dam, resultini
failure3®

Many of the Countyds hi gpransdreash a z
Wildfires can damage dams, such as Eightmile dam near Leavenworth,
by burning the surface of the dam or spillway and damaging other facili
dam. But the main threat from wildfires is how the surrounding watersh
behaves. Heavy rains in a ledrarea can create:

1 More and faster runoff from rainfall events, especiallntegisity
storms.

1 Large amounts of sediment, which may reduce storage capacity
reservoir.

91 Debris flows (mudslides) or downed timber, which may obstruct
to the dam.

9 Debris flows from hill slopes near spillways, which may obstruct
spillways.

1 More floating debris (dead trees, branches, sticks) in a reservoir
may obstruct spillways

Wildfirego

37Washington State Department of Natural Reso@eetogical Portal Information. Accessed 8/28/2019.
https://geologyportal.dnr.wa.gov/#natural_hazards

38U.S Department of the Interior: Bureau of Reclamation. 2015. Risk Managéntamidslide Risks. Page 1.

¥Quartz. 2015. The Worl dds Bi gG@Giensland$fideslin ©hin ower Pr oj ect
https://qz.com/436880/theworldsbiggeshydropoweiprojectmaybe-causinggiantlandslidesn-china/

40NW News Network. 201Eightmile Dam Near Leavenworth Has Ngpillway, Is Being Monitored.
https://www.nwnewsnetwork.org/post/eightmitiamnearleavenwortthasnewspillwaybeingmonitored

41Washington State Department of Ecologiater Resources PrograBam Safety Office. 2015. Focus on Dams

and Wildfires. Page 1.
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Green River 2009 Green River 2012 100-Year Floodplain

Additionally, new development, outside of the 100 year flood plain, continues in dam inundat
meaning the populatia@trisk from dam failure wibntinue to rise. Below shows development
outside of the floodplain, but within a dam failure inundation area.

Vulnerability Characteristics and Previous Occurrences

King County has high hazard 1A dams that sit on the Green, White, Cedar, and Tolt Rivers.
Additionally, Culmback dam in Snohomish County would flood parts of the Lower Snoqualmi
The Green, White and Lower Snoqualmie Valleys are the areas of greatest concern for dam
Smaller privately owned and government dams are also &, @nitery may not have access to
funding streams that other larger municipal governments do.

Four dam failure incidents have occurred in King County; they account for all lives lost due tc
failure in Washington State:

1 December 1918Masonry Dam rag North Bend had excessive seepage, which caused
mudflow, destroyed a railroad line and damaged the village of Eastwick; no lives lost.

1 February 1932Eastwick railroad fill failed. A slide caused railroad fill to back up and fa
destroyed a railrodéide and damaged the village of Eastwick; 7 lives were lost.

1 July 1976Increased discharge from Mud Mountain Dam caused a surge in flow killing
children playing in the White River near Auburn.

1 January 199/MN. Boeing Creek Dam in Shoreliaded due to excessive seepage, poor
hydraulics, and no emergency spillway during a large storm event; no lives were lost.

Other notable dam incidents in King County:

1 InJanuary 2009 two depressions were discovered in the right abutment of the Esited
Army Corps of Engineersd Howard Hanson
was a 1 in 3 chance of a 25,000 cfs release down the Green River which would have

42\Washington State Department of Ecologiater Resources PrograBam Safetpffice. 2019. Washington State
Notable Dam Failures and Incidents.
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significant flooding. The USACE was able to fully fix the dam by 2011 kefstaatial
flood ensued. King County and local jurisdictions spent $30 million on flood protectior
wasnot rei mbPursed by FEMA.

1 InJanuary 2009, Mud Mountain Dam, owned and operated by the USACE, released
than usual flow down tiWghite River during a heavy rain event. As a result, 100 homes
flooded. Since then, King County Flood Control District, Washington State, and Pierct
jointly funded a levee setback to reduce the risk of flooding and increase habitat4®stc

Scenario Drivers

Howard Hanson, constructed in 1961, is a federally owned and operated dar
United States Army Corps of Engineers. Its primary purpose is to provide flo
control in the winter and fish enhancement in the summer. It dramatically rec
amount offlooding that the Green River Valley experienced before its constru

Howard A

» The right abutment of the dam is the toe of a large landslide. Seepage proble
anson

occur for dams built into landslides. As mentioned previously, landslide activ
pose a sayus risk to dams. Many mitigation actions have been taken to reduc
the dam, such as a gravel blanket and additional vertical and horizontal drair
drainage tunnel have all drastically improved the safety of the dam. If preven
actionsare not taken, internal erosion could fail the dam.

The South Fork Tolt Dam is owned and operated by the City of Seattle. It is ¢
hydroelectric dam that also provides drinking water for 30% of 1.3 million pec
across the greater Sleadrea. South Fork Tolt Dam is a large embankment typ
equipped with a morning glory spillway.

South Fork Tolt

Dam The Tolt dam has known landslide hazards below the dam, and above the re

a slide were to occur below the dam, the slide may create a slamrofiingineer:
would need to evaluate what action should be taken. The Tolt Dam would ha
lower the amount of flow downstream why the risk is being assessed. Additic
slide were to occur in the reservoir, an overtopping wave may bedytatreneld
cause the dam to farl€end a flood wave downstream.

Mud Mountain Dam is a United States Army Corps of Engineer owned and o
dam on the White River. Its primary purpose is to provide flood control for ne
400,0006si dents in King and Pierce Co

Mud Mountain
Dam

“Seattle Times. 2011. FEMA wonoét pick up $30 million te
https://lwww.seattletimes.com/seattlews/femawontpick-up-30-million-tabto-prepareor-flooding/

44King County Department of Natural Resources and @8vkser and Land Resource Division. 2018. Lower White

River Countyline Levee Setback Rtdjétps://www.kingcounty.gov/depts/dnrp/wir/sectiongrograms/river
floodplainsection/capitaprojects/loweiwhiterivercountylinea-street.aspx
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impounded by the dam. During heavy rains or times of snowmelt, engineers
impound the water and slowly release it downstream to avoid flooding reside

The White River ia glacial river fed by Mt. Rainier. This leaves the possibility
lahar, triggered by an earthquake, volcanic activity, or heavy rains could cau:
flow that would block the intake structure on the dam. Such an event would ¢
the storageapacity of the reservoir and cause flows to travel over the spillwa
loss in flood control capabilities on the White River would leave the Green,
Puyallup River Valleys susceptible to flooding.

Situated in Snohomish County, but
Snoqualmie Valley, the Culmback Dam is owned and operated by Snohomis
Utility District One. Culmback offers hydroelectric power generation, flood co
drinking wéer, and recreational benefits to the region.

Cul mbackds morning glory spill way
freeboard in maximum probable flood events. Changes in hydrology affect tk
of water a dam would need to convey downstrekeefoit from failing. Culmbact
Damdés watershed |ies within a dens
water enters the reservoir, prevents sediment from entering the reservoir, an
debris flows. A wildfire around the dam would inctkadgydrologic strain on the
dam. An increased flow could be compensated with larger releases from the
would result in flooding of the Town of Sultan. If not enough water could be
discharged, an overtopping scenario at the dam would provengerguta

Culmback Dam

Lake Tapps is a reservoir that sits in Pierce County made up of a system of «
particular dikes were to fail, they would inundate Auburn and portions of the -
and White River Valley. Lake Tapps was built by Puget SoundiBErd®11 and re
a hydroelectric program until 2004. Lake Tapps was purchased by Cascade
Alliance in 2009 who currently owns and operates the reservoir. Its primary f
to provide drinking water to a group of contracting King Countyacitesater

districts.
Lake Tapps

In addition to providing drinking water, Lake Tapps is also a residential comn
many of whom use the Lake for recreational purposes. While residents are ir
to stay off the dikes, there is no physical security to Heeguals from accessing
the structure. Many dikes have publically accessible roads. Acts of terrorism
sabotage could provide a serious threhetmtegrity of the levees.
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Madsen Creek Pond is a King Cowviyed dam. Constructed in 2008, its prime
purpose is to provide flood control in extreme rainfall events. There is oftentil
impoundment behind the dam in summer months whenrte i sndt ¢

Madsen Grek Madsen Creek Pond is designed to stooéfrinom a 106year 24our storm and
Flow and Waterstill maintain freeboard necessary to prevent flooding downstream. While the
Control Pond |comparatively very young as climate patterns become more unpredictable, M
Creek Pond and other dams may need to be retrofiteddimmodate the change
probable maximum precipitation. If actions were not taken to adjust to the ne
hydrology, chances of failure from an overtopping situation or an urexniteks
would become higher.

The Maonry Dam within the Cedar Falls Project is one of the oldest dams in
County. It was built in 1914 and currently is owned and operated by the City
The dam serves two purposes, hydroelectric power generation and water su
dam is a awcrete gravity dam with an emergency spillway, service spillway, p
tunnel ntake, and a lolevel outlet.

Cedar Falls While there have been fewer failures of concrete dams than earthen damssjr
Project Masonnit hi s doesndt mean tMasohrydar sit$d near the Ratdles
Dam Mountain Fault. While concrete dams have escaped failure in earthquake sc
minor damage has been observed. The Masonry Dam would need to be ass
damage after an earthquake for cracking or other deficiartbe structure or
supporting structures. If deficiencies are noted, action must be taken to ensu
dam doesndt fail. Earthquakes can
earthquakes can devastate communities, creatag@esEsoce environment,
potentially making it more difficult to find resources.

Priority Vulnerabilities

Small Local Governmer These dams may not have access to funding, or have employees de¢
and Privately Owned |dam safety. This means tii&re is a higher chance that maintenance
Dams deficiencies go unmediated. Thus, leading to a higher chance of dat

Most dams use a OFor Official
maps. This means that inundation maps only be shared on a need t
Lack of Public basis. A lack of public knowledge about dams, their presence in the
Knowledge community, and their failure potential ceeateadded challenge in crea
a resilient community.

45 Association of State Dam Safety Offici#l89. Failure of Concrete Dams. Page 4.
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High and significant dams are required to have Emergency Action P
Out of Date or Missing | Washington State. Missing EAPs and out of date EAPSs pose a risk i
Emergency Action Plan: are mequipped to deal with an emergency at their dam.

Poor and UnsatisfactoryAny dam t hat i s designated as
Dams State Dam Safety Office should be brought to a higher standard.

Priority Impact Areas

Withallthedams in the county, only a small amount of
Oof ficial Use Only Designat i ondepthsudpdoreenrdam eas on
failure impacts to King County. The best and most available estindaesfailure damages/impacts

are from the potential high release scenario at Howard Hanson Dam in 2009. Examples provided here
relate to those studies.

King County | EBENNEGIE! Estimated Impacted Estimded Impacted
residents King County Populatior King County Populatior
(Full Pool Failure) (Sunny Day Failure)*

Mud Mountain 24,480 2,031

Howard Hanson 20,845 6,235

South Fork Tolt 2,291 N/A

Lake Youngs 2,744 2,139

Culmback 145 N/A

Other Dams Combined 5,295 N/A

(Estimate)**

46

*Sunny day failugssumes a regular pool
**Hazard class median reach of range

Populations are based on census data. Areas such as the Green River Valley
drastic differences in day time/night time population being an economic hub. T

46 Tetra Tech. 2017. KingpGnty Dam Safety Emergency Planning Gap Analysis Report. Page 27.
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number of people that woulded to be evacuated could drastically differ from th
numbers identified in the hazard classification. An estimate in 2009 put a 25,0(
release from Howard Hanson triggering an evacuation on the scale of 200,000
peoplet?

Dam inundation areas consist of some of the highest Limited English Proficien
Vulnerable | populations in the County. Spanish, Vietnamese, African Languages, and Man
populations |1 spoken in high percentages in dam inundation areas.

Auburn, Kent, and Riverview School District, as well as private schools, have I
that are vulnerable to dam failure. Riverview school district practices an evacu
Carnation Elementary School and Tolt Middle School every September irothe (
Carnation. Both of these schools would need to be evacuae8atith Fork Tolt
Dam failed.

Preliminary studies indicate that there are at least 15 assisted living facilities w
inundation are@8Evacuation will take londer this populton than most.

A 2019 report indicates that there 11,199 individuals experiencing homelessne
County# Alert and warning can be especially challenging for this population as
not be tied to a gemded database.

47 Seattlepi. 2019. 300,000 might have to evacuate if Green River Floods.
https://www.seattlepi.com/seattlenews/article/3BMmighthaveto-evacuatéf-GreenRiver889468.php
48 FEMA Region X. 2009. HAZUS Anaty®ir the Green River Valley. Page 168.

49 All Home.2019. Seattle/King County PelntTime County of Persons Experiencing Homelessness.
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Property

Dam Name Residetial Buildings Estimated Impacted in
Impacted in King County King County (Sunny Day
(Full Pool Failure) Failure)*

Mud Mountain 9,992 829

Howard Hanson 8,508 2,545

South Fork Tolt 935 N/A

Lake Youngs 1,120 873

Culmback 59 N/A

Other Dam<Combined | N/A N/A

(Estimate)

50

*Sunny day failure assumes a regular pool

2009 modelling of a high release from Howard Hanson.

Structures impacted Lower In 17,000 cfs impac In 25,000 cfs impa
Green area area

Residential 3,486 1,743 1,937

Commercial 16,798 12,245 13,667

Industrial 7,839 6,549 6,644

51

The economy

The Green River Valley is an economic powerhouse in the region. Flood dama
prevented in the valley by Howard Hanson Dam since the January 2009 flood

50Tetra Tech. 2017. King County Dam Safety Emergency Planning Gap Analysis Report. Page 168.
51FEMA Region X. 2009. HAJS Analysis for the Green River Valley. Page 166.
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estimated at $6 billion al&h& he economic impact of a failure would devastate t
region. With lgye employers, such as Boeing, and economic centers like the Sc
Center Mall, in the Valley, a dam failure would leave the local economy cripple
Commutes, roadways, and rail lines would all be impacted by a high release fr
Howard Hanson. Unemploymenay follow after areas that experience a dam fai

2009 Hazus modeling for a high release from the Howard Hanson Dam showgi

M1 At 17,600 cfs flows from a dam failur&§1.34 billion in economic losses
T At 19,000 cfs flows from dam failureéd197 billion in economic losses
T At 25,000 cfs flows from dam failures3.75 billion in economic losses

An economic analysis is needed to quantify how much impact a complete failu
have on the local economy.

The The primary environmgl impact from dam failure is natural and manmade deb
environment |the inundation. Silt, wood, rocks and gravel, hazardous materials, construction
vehicles, dead animals may be carried by inundation waters to locations that n
spawning areas forchl fish, wetlands for birds and reptiles, or inhabited areas tt
County has invested in heavily. While recovery and impact will vary with each |
area.

1 At 17,600 cfd 84,000 tons of debris
1 At 19,000 cfé 208,000 tons of debris
1 At 25,000 cfd 280,000 tons of debfis

Isolating the potential environmental impact of dam failure is obscured by the |i
that another hazard, like an earthquake, may have triggered the dam failure.

Health MultiCare Auburn Medical Center lies within a dam failure inundation area, but
systems study is needed to fully understand the impacts on health systems from dam fe

Government | Auburn, Kent, Tukwal, Carnation, Pacific, and Algona all have city halls within
operations |inundation areas. Courts, the County Elections office, King County Regional Ju
(continuity of | Center in Kent where Superior Courts, Adult Detention, and other county agen
operations) |located within dam failureundation areas as well.

Responders |Kent, Pacific, Seattle, Renton Regional Fire Authority, Valley Regional Fire Aut
and Eastside Fire and Rescue all have fires stations within dam inundation are

52USACE. Howard A. Hanson Dam. Accessed 8/28/2€19s://www.nws.usace.army.mil/Missions/Civil
Works/LocksandDams/HowardHansonDam/

53FEMA Region X2009. HAZUS Analysis for the Green River Valley. Page 166.

54FEMA Region X. 2009. HAZUS Analysis for the Green River Valley. Page 169.
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Auburn, Algona, Pacific, KeBeattle, State Patrol Crime Lab, and King County ¢
all have stations in dam failure inundations.

Infrastructure
systems

Infrastructure impacts vary dramatically based on the individual dam and type

1 Energy While there are dams that gateepower in the County, they provic
relatively small amount of power. The Cedar, Snoqualmie, Twin Falls al
projects account for only 126 max MW oagpBRbower outages may be lonc
term in areas where there has been a failure.

1 Water/Wastewatéy Drinking water availability would be drastically impac
a failure of the Masonry, Lake Tapps, Lake Youngs, and Howard Hansc
A failure of one of the many of the reservoirs around the County would .
challenge water systems. The King Counith Sreatment Plant also lies
within a dam failure inundation area.

1 TransportationRail lines (commercial and commuter), LINK Light Rail, b
routes, numerous state highways, and numerous bridges can be impac
failure.

Public
confidence in
jurisdiction
governance
and
capabilities

A dam failure may cause the public to lose confidence in dam owners to mana
dams. Depending on the success of the response, the public may also lose co
first responders.

Full List of DamBhat Impact King County

Dam Name Classif Lat.Long
icatio

ISSAQUAH HIGHLANDS WA007 47.541910, ..
WSDOT DETENTION POND o7 23 — 1A 122013039 King
MADSEN CREEK WEST WAO18 47.45887, .
BASIN DAM 62 27 — 1A 122146561 KiN9

WA002 47.681486, ..
GREEN LAKE RESERVOIR s 109 1A 17991995 King

55Bonneville Power Administration. 2018 Transmission Plan. 20187 Page
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HOWARD A HANSON DAM VA2 136700 57 1A 472000 King
MASONRY DAM WAODZ 175000 105 1A 47ATeeh King
 YOUNGS LAKE OUTLET WAOZ 1005 o 1 AT20288
MUD MOUNTAIN DAM WAOSS 156000 71 1A hEeaSeY King
TOLTRIVER-SOUTHFORK ~ VADL 67200 57 1A TEOSIO% King
TAPPS LAKE DIKE NO. 1 WAOD® 22000 108 1A TIPS Pierce
CULMBACK DAM WAOSZ 200000 36 14 17078825, Snohom
NS e g e,
 LAKEMONT STORMWATER  WAOL6 5, . B 4TSI
Sseumenens W o S g,
R S
SATERLCRSTAE W L,y g
B
B LT WAOIS 2 13 18 170500 King
STORMWATER DAM '
RESERVOIR WO 28 57 1B DN King
LockS & bam oo A% 4seoo0 103 18 GTREER King
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WAQ02 47.7311, .
BITTER LAKE RESERVOIR 2 a1 61 18 S, King
RADAR LAKE (OBRIAN) WAOQO1 47730511, ..
DAM g ©8 46 1B 122024173 KiNg
WAO19 47.66287, .
JOHNSON POND DAM 25 7 1800287, King
WAOQO1 47775751, ..
CRYSTAL LAKE DAM 6 88 18 17TTS75N  King
WA004 47.238830,
TAPPS LAKE DIKE NO. 6 o 43000 108 18 17238959 Pierce
WA004 47.240026, .
TAPPS LAKE DIKE NO. 5 40000 108 18 17299925 pierce
WAQ02 47.240780, .
TAPPS LAKE DIKE NO. 4 02 58340 108 18 17299789 Pierce
NEWCASTLE VISTA WAO19 47,5347, .
DEVELOPMENT POND 3 og 13 13 1B 122161437 KiNg
CEDAR WAY STORMWATER  WAO14 o 5 47.778208,  Snohomi
DETENTION DAM 04 122.289697 sh
REDMOND RIDGE EAST WAO18 47.697463, ..
POND SRN 2 NO.1 92 22 11 1C 1220130921 King
ISSAQUAH HIGHLANDS WA006 47541353, ..
SOUTH POND DAM gg O 16 1C 122000025 King
SPRINGWOOD
STORMWATER DETENTION  WAO16 o4 27 1c 473861671, iy
68 122.170302
DAM
TALUS P5 STORMWATER WA018 47534487, ..
DETENTION DAM 40 12 17 1C 12206288 King
SNOQ. RIDGE DOUGLAS WAO18 47527247, .
AVE. POND D1 DAM 04 18 21 1C 121880358 King
SOUTH 336TH STREET WAOL7 . ’ o 47298501,
STORMWATER DAM NO. 1 54 122.317872 g
PETERSON STORMWATER ~ WAO13 a1 o 47665661, |
DETENTION DAM 37 122.021473 g
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REBA LAKE STORMWATER  WAOD6 . o AT467583, |
DETENTION DAM 18 122.317944 g
MILL POND STORMWATER ~ WAOL7 . o o 41268797, o
DETENTION DAM 16 122.219347 g
YELLOW LAKE OUTLET WAOQ05 47568281, ..
DIKE 59 220 33 1C 122009515 King

SOUTH RIDGE
STORMWATER DETENTION ~ WAO18 g 17 1c 47545498, g
20 122.035664
DAM
TROSSACHS DETENTION WAO17 47.601051, ..
POND PG3 g7 18 20 1C 121975774 King
TROSSACHS DETENTION WAO18 47504216, ..
POND PG2 33 2 17 1C 121972376 King
GARRISON CREEK- 98TH WA006 ’ o 47304045,
AVENUE DETENTION DAM 50 122.209814 g
MILL CREEK CANYON
STORMWATER DETENTION ~ WA014 g 37 1c 47383156, .0
43 122.222898
DAM
UPPER MILL CREEK
STORMWATER DETENTION WAQ0S 45 29 1c 47862116, .,
82 122.201882
DAM
SOUTH 336TH STREET WAO17 47.29782, .
STORMWATER DAM NO. 2 67 49 23 1C 120316762 King
WEYERHAUSER
ENUMCLAW FLOOD WAOSS 140 26 1c 358500 King
CONTROL DAM :

ISSAQUAH HIGHLANDS WAO18 47555811, ..
NPE POND 67 36 16 1C 121998433 King
REDMOND RIDGE CEDAR  WAO18 47.690857, ..
DAM 02 62 21 1C 12204408 King
REDMOND RIDGE DRIVE WAO18 47.67683, .
EC 4N ROADWAY DAM g7 148 16 1C 122026237 King
PORT OF SEATTLE WAO06 47.432537, .
LAGOON #3 EXPANSION 71 26 18 1C 12031332  King
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ISSAQUAH HIGHLANDS
NP2 POND DAM

ICON MATERIALS AUBURN
SEDIMENT POND

BOEING CREEK
STORMWATER DETENTION
DAM

SNOQUALMIE MILL POND
DAM

WELCOME LAKE DAM

TUCK LAKE DAM

YOUNGS LAKE NEW INLET
DAM

MARCEL LAKE DAM

LOREENE LAKE DAM

MARGARET LAKE DAM

DES MOINESCREEK
REGULATORY DETENTION
FACILITY WEST BERM

DES MOINES CREEK
REGULATORY DETENTION
FACILITY EAST BERM

ICON MATERIALS
SEDIMENT POND 6

SOUTHWEST GENESEE
STREET DETENTION DAM

TAPPS LAKE DIKE NO. 11

WAO018
58

WAO006
83

WAO004
83

WAO003
07

WAO001
94

WAO001
80

WAO004
15

WAO002
00

WAO001
93

WAO002
36

WAO006
92

WAO006
93

WAO007
41

WAO003
80

WAO004
27

28

200

41

396

260

290

16836

350

86

1200

160

53

1200

52

38000

17

22

36

102

60

53

93

55

56

86

11

11

45

108

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

1C

47.548397,
122.000606

47.271936,
122.206424

47.752036,
122.360075

47.529342,
121.819312

47.724532,
122.048251

47.764918,
122.03081

47.420921,
122.102904

47.692486,
121.918558

47.31269,
122.385452

47.766978,
121.901433

47.428554,
122.312781

47.427034,
122.311192

47.268341,
122.193221

47.564882,
122.36751

47.238152,
122.147596

King

King

King

King

King

King

King

King

King

King

King

King

King

King

Pierce
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TAPPS LAKE DIKE NO. 3

KAYAK LAKE DAM

REDMOND RIDGE EAST
POND SRS 1 No. 1

SEATAC AIRPORT POND M

SILVERFIRS DETENTION
POND NO. 3

DES MOINES CREEK
STORMWATER DETENTION

204TH STREET
STORMWATER DETENTION
BASIN

NEWCASTLE RAILROAD
EMBANKMENT DAM

QUADRANT EAST CAMPUS
PARCEL 1 DAM

SNOQUALMIE FALLS
DIVERSION DAM

TOLT RIVERREGULATED
BASIN WEST DAM

YOUNGS LAKE CASCADES
DAM

LAKE KITTYPRINCE DAM

TOLT RIVER REGULATING
BASIN SOUTH DAM

TAPPS LAKE DIKE NO. 8

TAPPS LAKE DIKE NO. 9

WAO004
21

WAO001
99

WAO019
22

WAO020
38

WAO017
92

WAO016
49

WAO018
19

WAO006
48

WAO018
15

WAO002
95

WAO002
37

WAO002
09

WAO002
01

WAO002
38

WAO004
24

WAO004
25

28000

230

39

27

36

23

17

200

13

818

35

12320

96

1100

34000

26000

108

54

21

31

18

119

19

121

57

69

52

57

108

108

1C

1C

1C

1C

1C

47.249352,
122.177817

47.782211,
121.931649

47.685272,
122.008553

47.464811,
122.309788

47.858218,
122.163964

47.426777,
122.305916

47.419722,
122.30375

47.522983,
122.173869

47.311672,
122.289382

47.54149,
121.837891

47.70383,
121.791131

47.419569,
122.10876

47.519114,
121.894508

47.699823,
121.782893

47.239469,
122.160082

47.239893,
122.157987

Pierce

Snohomi
sh

King

King

Snohomi
sh

King

King

King

King

King

King

King

King

King

Pierce

Pierce
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TAPPS LAKE DIKE NO. 2B

TAPPS LAKE DIKE NO.10

TAPPS LAKE DIKE NO. 2A

TAPPS LAKE DIKE NO.13

TAPPS LAKE DIKE NO. 12

LAKELAND SOUTH POND
NO.1

BOEING CREEK M1
DETENTION DAM

MUTH STORMWATER
POND

KLAHANIE STORMWATER
DETENTION DAM NO. 2

KLAHANIE STORMWATER
DETENTION DAM NO. 13

KLAHANIE STORMWATER
DETENTION DAM NO. 1

GARRISON CREEK
STORMWATER DETENTION
DAM

CONNER JARVIS EAST
POND

SEATAC AIRPORT POND G

SEATAC AIRPORT SE PONC

CEDAR HILLS LANDFILL
CSW POND

WAO004
20

WAO004
26

WAO004
19

WAO004
29

WAO004
28

WAO018
45

WAO017
82

WAO018
83

WAO014
85

WAO006
02

WAO014
84

WAO005
77

WAO020
62

WAO019
72

WAO019
01

WAO020
61

28000

32000

20000

10000

25000

12

14

37

14

56

28

45

14

27

14

53

108

108

108

108

108

16

21

12

35

29

35

28

10

12

2D

2D

2D

2D

2D

2D

2D

2E

2E

2E

47.250305,
122.186157

47.240913,
122.155031

47.249683,
122.187505

47.190787,
122.164775

47.229823,
122.14456

47.247554,
122.226014

47.755515,
122.363653

47.411031,
122.277469

47.564342,
122.019611

47.565061,
122.001408

47.567181,
122.024633

47.406392,
122.203895

47.573849,
122.024296

47.459923,
122.321072

47.433611,
122.300306

47.457243,
122.05295
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WA012 4750649, .
ECHO LAKE DAM 2900 84 3 pIo00  King
WAOQ05 47.635375, .
FOSTER WATERSKI POND e 80 29 3 (1R3585.  King
WAO017 47.688042, .
FRATT DAM 1 30 63 3 1 0890%,  King
BEAR CREEK FAIRWAY WAOL4 . " . ATT24374,
ESTAE DETENTION POND 1 35 122.07023 g
BELLEVUE DETENTION WA004 o a6 . 4761931,
POND (133) 77 122.14265 g
BELLEVUE DETENTION WA004 a6 , 47581086, .
POND (149) 76 122.167666 g
BELLEVUE DETENTION WAOL4 . a6 , 47581086, .
POND (104) 40 122.167666 g
|-405 COAL CREEK
STORMWATER DETENTION ~ WAO16 45 32 3 47566555, i
47 122.180361
DAM
WA017 4758387, .
LINDSLEY DAM a3 69 3 PIo8T  King
STAR LAKE CONTROL WAOLL o ,  4r3seen, o
WORKS 76 122.286532 g
LANDSBURGDIVERSION WAOLS . o , 47375929,
DAM 43 121.961535 g
WA014 4745545,
TAYLOR DAM 10 69 3 LA, King
HIGH WOODLANDS
STORMWATER DETENTION ~ WAQO6 g 28 3 41730592,
13 122.194303
DAM
WA012 47521821, .
PRESTON MILL POND 10 72 A
WA017 47298433, .
QUADRANT LAKE NO. 1 W3 25 3 10290138 King
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SAWYER LAKE OUTLET WAOLL ;¢ . , 47338379,
STRUCTURE 77 122.045013 g
REDMOND RESERVOIR WA006 o , 41713047,
DAM 18 122.056138 g
SOUTH 120THSTREET WAL . 43 , 47494916,
RESERVOIR 45 122.315985 g
SNOQUALMIE RIDGE WA006 - , 4753850, .
GOLF COURSE POND M1 56 121.863171 g
TROSSACHS STORMWATEF ~ WAOL7 o , 47584730,
DETENTION POND 53 121.971619 g

BOEING AUBURN
DRAINAGE DITCH WAOIS 7 25 3 LY King
DETENTION DAM '
WAO016 47579896, .
QUEENS BOG DAM o 132 32 3 1120389 King
WA020 47213244,
WETZEL FAMILY LLC 2 19 39 3 (12 King
WA019 47.335, .
VERDANA POND C o on 12 3 S King
BELLEVUE DETENTION WAL " , 4762593, .
POND (179 NORTH) 98 122.146391 g
WA011 47.400369, .
WILDWOOD POND 29 67 3 eanas  King
REDMOND RIDGE
WAO018 47.6959, .
DETENTION POND BC-2, e 1 17 3 SrOP% . King
NO.2
REDMOND RIDGE WAO18 . " . AT.682759, .
DENTION POND ECC-1B-1 26 122.028926 g
REDMOND RIDGE WAOL8 . , 47682345, .
DETENTION POND ECW 1B1 32 122.041503 g
TUKWILA SOUTH PROJECT ~ WA007 ., o , 47420628, .
SOUTH POND 27 122.269055 g
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ALDARRA POND DFR1

CEDAR HILLS REGIONAL
LANDFILL STORMWATER
POND

CARNATION WASTE POND
NO. 2

WEST CAMPUS DAM NO. 6

WEEKS FALLS HYDRO
PROJECT

BELLEVUE DETENTION
POND (197)

MORSE LAKE DAM

GREEN RIVERDIVERSION
DAM

BELLEVUE DETENTION
POND (165)

MARTINDALE LAKE DAM

RAVENSDALE PIT

JEAN LAKE DAM

BLACK DIAMOND
AERATED LAGOON

LOUTSIS DAM

WEYERHAEUSER DAM

KEEVIES LAKE DAM

WAO018
18

WAO020
60

WAO013
41

WAO014
18

WAO015
84

WAO004
78

WAO002
56

WAO015
83

WAO004
79

WAO010
89

WAO003
39

WAO001
92

WAO015
61

WAO001
87

WAO001
91

WAO004
98

53

40

25

18

10

11

75000

10

12

10

165

12

15

97

80

500

18

38

45

33

36

115

69

36

59

a7

56

38

49

49

59

47.587773,
121.954399

47.456374,
122.052682

47.667648,
121.948802

47.290947,
122.325197

47.432483,
121.645884

47.63173,
122.152261

47.409604,
121.725455

47.300919,
121.840592

47.624358,
122.171261

47.378439,
122.311706

47.347285,
121.996183

47.311983,
122.380264

47.303243,
122.010413

47.721992,
121.979478

47.297176,
122.29882

47.314814,
122.050117
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King
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King
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DEJONG DAIRY WASTE
POND NO 1

NORTH CLEAR ZONE
DETENTION DAM

TAPPS LAKE DIKENO. 14

TAPPS LAKE DIKE NO. 15

56

WAO018
66

WAO013
21

WAO004
30

WAO004
31

16

33

400

400

20

46

108

108

w

47.211114,
122.096129

47.468754,
122.314808

47.196489,
122.132892

47.194076,
122.13531

56 Washington State Department of Ecology Dam Safety Office. 2019. Inventory of Dams Report.
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Regional Risk Profile: Eal

HazardDescription

Puget Sound has a high risk of experiencing dareaghmguakes. The most common damaging (
is deep M6+ event, six of which occurred over the past ~100 years. In comparison, the Seatt
been active thrdeur times in the past 3000 years and a subduction zone quake occurs appro
every RO-600 years, with a-20% chance it will rupture in the next 50 years, according to the F
Northwest Seismic Network (PNSN). With many potentially active faults in the area, Earthqu.
impacts can occur anywhere in King County, with earthqudkeussd near faults and in areas v
less stable soils. Washington has the shggitebst earthquake risk in the United States, after
California. According to the USGS, there is a 5% chance of a Seattle Faull8%gdcha0ce of a
Cascadia Subductionre earthquake striking the region by 2055. This equates to an up to 20!
of a major earthquake striking King County with potentially catastrophic damages in the néxt

Earthquakes can last from a few seconds to over five minutes. Easthggyaalso be accompanie
a series of foreshocks, or aftershocks in the weeks to months leading up to and following the
earthquake, which can cause additional damage and injury. The actual movement of the gro
earthquake is seldom the directse of injury or death. Casualties generally result from falling ¢
and debris as the shaking damages or demolishes buildings and other structures. Disruption
communications, electrical power supplies and gas, sewer and water lines, antibimaospesta
should be expected. Earthquakes may cause, or lead to fires, dam failures, landslides, tsune
releases of hazardous materials, compounding their disastrous effects. An earthquake on th
Subduction represents the largest poteistab the entire Pacific Northwest. However, local sou
such as faults immediately beneath King County may have a much more intense shaking ov:
period of time leading to focused damage on the area. The earthquake hazard presests the
regional potential for damages, casualties, economic, and social impacts.

Vulnerability Characteristics and Previous Occurrences

The impact of an earthquake on structures and infrastructure is largely a function of ground ¢
secondary impactround shaking, or earthquake intensity, measured by the modified Mercal
depends on distance from the source of the quake, and the soil type. A shallow earthquake t
relatively small, but nearer to populated areas with a hypocenter ttlesentace, is potentially m
damaging than a much larger earthquake that is farther away. Even when an earthquake is (
unconsolidated soils, such as sands, clays, or gravels, found in many floodplains or river vall
shaking, leadirtg more potential damage.

Secondary impacts of earthquake shaking include things like soil liquefaction and landslides
Liquefaction is a secondary effect of an earthquake in which soils lose their shear strength a

57LaForge, Gordon. 2019. Critical but Not Urgent: Seattle Prepares for the Big One. Innovations for Successful
Societies, Princeton University.

101



I

behave as liquid, thereby danmgtructures that derive their support from the soil. Liquefaction
generally occurs in soft sedimentary soils. Landslides, or ground failures, are also a commor
can occur with ground shaking, ranging from singular rocks falling down &g movements ol
land large enough to dam rivers. Landslides falling into bodies of water, can potentially gene
tsunamis, as occurred in the Tacoma Narrows during the 1949 Puget Sound Earthquake.

Earthquakes on the Cascadia Subduction Zone, amel $edttle Fault are also capable of produc
Tsunamis. Tsunamis are a destructive move
currents. Even a relatively O0small d tsuna
within Puget Soun®.There is evidence that an earthquake on the Seattle Fault that occurred i
900 AD produced a 6ot tsunami. The National Oceanic and Atmospheric Administration (N
recreated this tsunami using a model.

Soil type impacts ground ShgkiThe National Earthquake Hazard Reduction Program (NEHRI
creates maps based on soil characteristics to help identify locations subject to amplification ¢
liquefaction during earthquakes. . Areas with NEHRP soils classes D, E and F are proige to <
amplification, and structures in these areas experience greater damage during earthquake s
also tend to be more susceptible to liquefaction.

NEHRP Soil Classification System

NEHRP SoIL TYPE DESCRIPTION MEAN SHEAR
VELOCITY IN METERS
PERSECOND

A Hard Rock 1500

B Firm to Hard Rock 7661500

C Dense Soil / Soft Rock 3606760

D Stiff Soil 183360

E Soft Clay <180

F Special Study Soils (liquefiable soils, sensiti

clays, organic soils, soft clays > 36 meters tf

58 Seattle Ofte of Emergency Management. Tsunamis and Seiches. Accessed online on 11/12/19 from
https://www.seattle.gov/emergenmanagement/hazards/tsunaraigtseiches
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King County has a long history of documented earthquake activity. The most recent significa
was theNisqually EarthqualkieFebruary 28, 200This earthquake, with an epicenter 10 miles
northeast of Olympia in Thurston County (over 40 milesSeatile), resulted in statewide losses
exceeding $2 billion and injured 700 people, many in King &duslige in King County generate
from the 2001 Nisqually Earthquake partially blocked the CeddrfiRivding several homes.

The 6.8 magnitudeidtjually earthquake was centered under Anderson Island in south Puget ¢
The most extensive damage occurred along the IntBrstat&lor, where river sediments led to
shaking amplification and liquefaction impacts. Some damage was experier@@e ho38€holds,
many from settling foundations. Buildings built prior to 1950 located in the south downtown a
Pioneer Square in Seattle were the most impacted; structural damage to chimneys, walls, fo
and nonstructural elements accourdetifo-thirds of all damage report@éhsured losses were

S9EQE Internationab Seattle Nisqually Washington Earthquake Feb 28, 2001;
http://www.propertyrisk.com/refcentr/seattleeq.pdf

60 Hazard Mitigation Survey Team Report, Nisqually Earthquake, February 28,-2661\WDR Federal Emergency
Management AgenaydaWashington Military Department, Emergency Management Division
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recorded as $305M with $2B in losses overall. Of those impacted, 21% had earthquake insu
did not meet the deductible. 75% of retail businesses in Seattle that were impacted cl@sed fc
period for cleanup or repairs. The average closure was 4.8 days in Pioneer Square. Of those
impacted, 50% were financially threatened with closure. Harbor Island saw 69 businesses in
an average of $30,900.

The Nisqually Earthquakel ®® a new emphasis in Washington, and King County especially, ol
importance of retrofitting historic, unreinforced masonry buildings that were the most serious
of the event. The loss of historic buildings is not only costly in finanwabtican alter the social
fabric of a community and fundamentally change its feel and sense of place.

SeattleTacoma EarthquakeApril 19651 At magnitude 6.5, the earthquake killed seven people :
caused $12.5 Million in damage (1965 dollars). Seleéng was felt in Seattle and as far as Issa
and beyond. Most damage was in the Pioneer Square area and waterfront. Older masonry b
most impacted. Damage patterns experienced in 1949 were repeated. Eight schools were cl
inspectins and repairs; two were severely damaged. Areas along the Duwamish River exper
severe settling. Three water mains failed in Seattle.

Olympia Earthquak@&April 19482 The 7.1 magnitude earthquake was centered along the soutt
edge of Puget Sourieight people were killed and property damage in OliapoenaSeattle
amounted to about $25 Million in 1949 dollars. In Seattle;iadixtyater main ruptured, a radio
tower collapsed, power lines and gas lines were broken in over 100 placesafe@sd#ols
needed to be demolished and one rebuilt.

Scenario Drive$s

The Juan de Fuca plate is moving northeastward with respect to the North American plate at
to 4 centimeters per yeédiThe boundary where these two plates converge, the Cascadia Subc
Zone, lies approximately 50 miles offshore and extends nearly 700 miles from Northern Van«
Island in British Columbia to northern California. The collision of these two teatesipmduces
three types of earthquakes: Subduction Zone Earthquakes, Deep/Benioff Zone Earthquakes
Shallow Crustal Earthquakeés.

61 Seattle Earthquake History; http://seattle.about.com/od/localgovernment/a/Seattiguakes.htm

62 Earthquake History of Washington. 5 Aug. 2003. U.S. Department of the Interior, logkabeo

King County Hazard Identification and Risk Assesghiéoeember 2016 Page 86.

Survey. 5 Oct. 2003 http://earthquake.usgs.gov/earthquakes/states/washington/history.php

63 Earthquake Hazards in Washington and OréJddmee Source Zones. U.S. Daparit of the Interior, U.S.
Geological Survey. 2 Oct. 2003 http://www.ess.washington.edu/SEIS/PNSN/CascadiaEQs.pdf
64Understanding plate motions, USGS; http://pubs.usgs.gov/gip/dynamic/understanding.html

65 Earthquake Hazards in Washington and OréJdmee Source Zones. U.S. Department of the Interior, U.S.
Geological Survey. 2 Oct. 2003 http://www.ess.washington.edu/SEIS/PNSN/CascadiaEQs.pdf
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Cascadia Subductio
Zone Earthquakes

A subduction zone earthquake would originate from the Cascadia Subd
zoneoff the coast of Washington and Oregon. Such earthquakes typica
minutes of strong ground shaking and are quickly followed by damaging
tsunamis and numerous large aftershocks. The potential exists for large
earthquakes along the Cascadia Subddommen up to an earthquake meas
Magnitude 9 or greater on the Richter scale. This would produce a tsun
along the fault line from British Columbia to Mendocino, California. Suc
earthquake would last several minutes and produce catastiojpigie thcally

from the earthquake and distantly from the generated tsunami.
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